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(54) INK JET PRINTING HEAD AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To stabilize the high-speed-response jetting 
characteristics, by providing an intermediate member in 
the part where an elastic member contacts with a 
piezoelectric element, the width of the intermediate 
member in the direction in which a plurality of 
piezoelectric elements are arranged in parallel being 
smaller than the widths of the elastic member and the 
piezoelectric element, and by fixing it with an adhesive. 
CONSTITUTION: A piezoelectric element 22 in which 
electric fields are applied to both electrodes 41 and 42 
contracts lengthways, however, the lower half of the 
piezoelectric element 22 is fixed to an anchor block 21 
holding by means of a head frame 1 1 and cannot 
contract and move from the place, while the upper half 
contracts and moves from its place and pulls an elastic 
member 8 via an intermediate member 1 0. The thin 
metal plate 6 of the pulled elastic member 8 warps 
downward, the volume of an ink chamber 5 expands to 
cause ink 51 to flow in from a reservoir 4 via an ink 
supply mouth 3c. Subsequently, when the piezoelectric element 22 is released from the electric 
fields, the ink chamber 5 is compressed, so that droplets of ink are jetted from the nozzle 2. 
The intermediate member 10 is an insulated member, its width in the direction in which a 
plurality of piezoelectric elements 10 are arranged in parallel is smaller than the widths of the 
elastic member 8 and the piezoelectric element 10. A fluid substance for forming the 
intermediate member 1 0 is applied to the elastic member 8 and cured. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The elastic member which forms a part of ink room, and the piezoelectric device which 
it corresponds to an one to one and is arranged in this take joint structure. In the ink-jet formula 
print head which the aforementioned elastic member is displaced [ print head ] by the 
aforementioned piezoelectric device, heightens [ print head ] the ink pressure of the ink interior 
of a room, and makes an ink drop breathe out from a nozzle It is the ink-jet formula print head 
which prepares pars intermedia material in the portion to which the aforementioned piezoelectric 
device contacts the aforementioned elastic member, and is characterized by the width of face of 
the aforementioned pars intermedia material in the aforementioned piezoelectric-device two or 
more parallel direction being narrower than the width of face of the aforementioned elastic 
member and the aforementioned piezoelectric device, and fixing adhesion. 
[Claim 2] The manufacture method of the ink-jet formula print head characterized by applying 
adhesives in the shape of a thin film, imprinting the thin layer of the aforementioned adhesives in 
an ink-jet formula print head according to claim 1 to the aforementioned elastic member by 
which junction fixation is carried out, the aforementioned piezoelectric device, or the formed 
aforementioned pars intermedia material, pressing the aforementioned elastic member and the 
aforementioned piezoelectric device, and fixing. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention breathes out an ink drop according to a printing signal, and 
relates to the recording head and its manufacture method of the on-demand type ink jet printer 
which forms an ink image on record media, such as the recording paper. 
[0002] 

[Description of the Prior Art] As shown in Japanese patent official report Japanese Patent 
Publication No. No. 45985 [ two to ], and JP,2-52625,B, the so-called recording head of the on- 
demand type ink jet printer which makes an ink drop fly according to a printing signal makes the 
other end of the piezoelectric device by which the end was fixed to the pedestal contact the 
elastic wall of the container which forms an ink room through the leg, and is constituted, the 
member which adjoins the member from which this leg constitutes an elastic wall — translational 
motion in alignment with the bearing means of inner cylindrical opening is carried out According 
to the technology of this official report, a piezoelectric device is shrunk, ink room volume is 
increased, ink room volume is decreased by expanding a piezoelectric device again, and ink is 
breathed out as a drop from the nozzle. Furthermore, the composition of this technology has 
taken the structure of carrying out the line contact of the leg to a bearing means, and making it 
supporting. 
[0003] 

[Problem(s) to be Solved by the Invention] The size of a piezoelectric device or an ink room 
becomes small, so that miniaturization of a recording head and densification are attained, the 
composition of the above-mentioned official report — a leg member and leg insertion bearing 
composition — it is the structure which carries out the laminating of the member of complicated 
configurations, such as a member, and it is very difficult to manage the size of the miniaturized 
each part material with high precision, and to manufacture it That is, it has the trouble that it is 
difficult to acquire the contact state of the leg and the leg insertion bearing composition member 
which transmit the generating force from a piezoelectric device for required accuracy in two or 
more ink regurgitation equipments. 

[0004] moreover, the leg mutual [ of ink regurgitation equipment ] in transfer of the generating 
force from a piezoelectric device, and multiple — the same leg insertion bearing composition — 
a member — it has the trouble of interfering in order to carry out translational motion inside 
[0005] Furthermore, the rigid lowered piezoelectric device which became small [ a size ] is made 
included in the regular position, the load to the aforementioned transection direction to a 
piezoelectric device is added, and the alignment at the time of arranging in a piezoelectric device 
and the leg the alignment or the engagement means of a piezoelectric device and the 
pi zoelectric device to the leg structure which prevents the lateroduction of the transection 
direction to the piezoelectric-device major axis of a piezoelectric device by the coupling means 
of the leg has the trouble of spoiling the reliability of a piezoelectric device. 
[0006] It has the trouble that the rigidity of a bond part is low since mechanical coupling means 
are moreover used between the leg and the elastic wall, and the high-speed responsibility of the 
ink regurgitation is not obtained. 
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[0007] Then, the overall purpose of this invention is to offer the joint structure where it was 

improved between the piezoelectric transducer and the elastic wall. 

[0008] Other purposes of this invention are to offer the cheap joint method. 

[0009] Other purposes of this invention are to offer the joint structure and the joint manufacture 

method of mass-producing easily. 

[0010] It is in other purposes of this invention offering the joint method that a uniform 
performance can be demonstrated with two or more ink regurgitation equipments with little 
piezoelectric-device generating force loss. 

[001 1] Other purposes of this invention are to offer the joint structure which prevents a mutual 
interference of ink regurgitation equipment. 

[0012] Other purposes of this invention are to offer the joint method of having reliability. 
[0013] Other purposes of this invention are to offer the joint method which the high-speed 
responsibility of the ink regurgitation has. 
[0014] 

[Means for Solving the Problem] The elastic member in which the ink-jet formula print head of 
this invention forms a part of ink room, In the ink-jet formula print head which joint structure is 
taken with the piezoelectric device which it corresponds to an one to one and is arranged in this, 
the variation rate of the aforementioned elastic member is carried out [ print head ] by the 
aforementioned piezoelectric device, it heightens [ print head ] the ink pressure of the ink 
interior of a room, and makes an ink drop breathe out from a nozzle Pars intermedia material is 
prepared in the portion to which the aforementioned elastic member and the aforementioned 
piezoelectric device contact at least one side of the aforementioned elastic member and the 
aforementioned piezoelectric device. And the width of face of the aforementioned pars 
intermedia material in the aforementioned piezoelectric-device two or more parallel direction is 
narrower than the width of face of the aforementioned elastic member and the aforementioned 
piezoelectric device, and each part material is characterized by fixing adhesion. Furthermore, the 
manufacture method of the ink-jet formula print head characterized by imprinting the thin layer 
of the adhesives which applied adhesives to the thin film and were applied on the aforementioned 
thin film in the manufacture method to the aforementioned elastic member by which junction 
fixation is carried out, the aforementioned piezoelectric device, or the formed aforementioned 
pars intermedia material, pressing the aforementioned elastic member and the aforementioned 
piezoelectric device, and fixing. 
[0015] 

[Example] Drawing 1 is the perspective diagram showing the composition of one example of this 
invention, and disassembles each part article after assembly. Drawing 2 , drawing 3 , drawing.4 , 
and drawing 5 show the fragmentary sectional view which drew this example on the detail more, 
the fragmentary sectional view which rotated the aforementioned fragmentary sectional view of 
this example 90 degrees, the partial perspective diagram which looked at this example from the 
lower part, and the part plan which looked at this example from right above, respectively. In 
addition, drawing 5 shows the state where the component part was penetrated one by one from 
the top. The fragmentary sectional view drawing 6 explains the conventional trouble to be, and 
drawing 7 show the fragmentary sectional view explaining the effect in the structure of this 
invention. D rawin g 8 and drawing 9 show the fragmentary sectional view for explaining one 
example of the manufacture method of an ink room. Drawing 10 shows the fragmentary sectional 
view for explaining the manufacture method which forms pars intermedia material based on the 
composition of the example of this invention. Drawing 11 shows the fragmentary sectional view 
for explaining the manufacture method of this invention based on the example of this invention. 
Drawing 12 and drawing 13 show the fragmentary sectional view for explaining other examples of 
this invention. 

[0016] In these drawings, 1 is a nozzl substrate. Two or more nozzles 2 are formed in the 
nozzle substrate 1. 3 is a cavity formation substrate. The cavity formation substrate 3 is pinched 
by the elastic member 8 used as the nozzle substrate 1 and an elastic wall, and forms a 
reservoir 4 and the ink room 5. An elastic member 8 accomplishes the laminated structure which 
consists of a sheet metal 6 and wall material 7. After adhesion junction is carried out one by one 
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and an elastic member 8, the cavity formation substrate 3 ? and the nozzle substrate 1 form a 
cavity, they form in an elastic member 8 side the pars intermedia material 10 mentioned later, 
and adhesion junction is carried out on the head frame 11. 

[0017] this invention is explained based on drawing 1 . The piezoelectric device 22 used as the 
driving source of the ink drop regurgitation fixed the whole surface of the abbreviation half of the 
longitudinal direction to standing ways 21, and has joined the nose of cam 50 of the half which 
does not fix to the pars intermedia material 1 0. The flow circuit pattern 24 of a positive 
electrode and a negative electrode is given to standing ways 21, and the electric field controlled 
by the control board 13 are given to a piezoelectric device 22 through a leadframe 25. 11 is a 
head frame. 12 is the installation hole which penetrates the inside of the head frame 11, and 
supports standing ways 21 to carry out X of a piezoelectric device 22, and alignment (to refer to 
the XYZ coordinate of drawing 1 ) of the direction of Y. In addition, the Z direction of a 
piezoelectric device 22 carries out alignment of the nose of cam 50 of a piezoelectric device 22 
in contact with the pars intermedia material 10 after joining the zygote which joined the pars 
intermedia material 10, the elastic member 8, the cavity formation substrate 3, and the nozzle 
substrate 1 to the head frame 1 1 . 

[0018] 31 is an ink supply pipe which supplies ink 51 from an ink reservoir (not shown). Pressing 
junction of the ink supply pipe 31 is carried out at the head frame 1 1. Ink passage is open for 
free passage through the ink end connection 32 in the head frame 11, and the ink connection 
mouth 33 in an elastic member 8 with the reservoir 4 of the cavity formation substrate 3, and 
also the ink room 5. The above is outline composition. 

[0019] According to .dravying.2 and drawing 3 , structure is described in more detail. Drawing 2 is 
a fragmentary sectional view when disconnecting one piezoelectric device of the piezoelectric 
device 22 which carries out two or more parallel (the direction of X of drawing 1 ) from a center 
in the direction of Y of drawing 1 . Wall material 7a which the piezoelectric device 22 of an 
elastic member 8 contacts through the pars intermedia material 10 is aiming at rigid 
reinforcement to the sheet metal 6 in order to obtain uniformly as much as possible the amount 
of displacement of the elastic wall of the ink room 5 at a large area, since the ink room cross 
section is larger than the contact section cross section of a piezoelectric device 22. One 
electrode 42 of one electrode 41 and others has countered. [ piezoelectric device / 22 ] 
Electrical connection of the electrode 41 is carried out to the circuit pattern 24 on standing 
ways 21 simultaneously with junction. Electrical connection of other electrodes 42 is carried out 
to the circuit pattern 24 on standing ways 21, and the electrode contrary to especially the 
electrode 41 with the common board 23. The circuit pattern 24 and the control board 13 were 
connected with the leadframe 25, and the connection place is fixed with solder 26, respectively. 
In addition, standing ways 21 are in the state to which the piezoelectric device 22 contacted the 
pars intermedia material 10, and junction fixation is carried out at the head frame 11. That is, 
alignment of the Z direction of a piezoelectric device 22 is carried out by the pars intermedia 
material 10. The flat surface 60 of the head frame 1 1 which contacts the wall material 7 is 
finished with high precision by meanses, such as flat-surface polish. 

[0020] Drawing 3 is a fragmentary sectional view when cutting from a center in the direction of X 
of drawing j of the piezoelectric device 22 arranged in parallel. [ two or more ] The nozzle 
substrate 1 , the cavity formation substrate 3, and an elastic member 8 are the laminated 
structures which carried out adhesion junction, in order to carry out adhesion junction, the wall 
material 7 of an elastic member 8 needs to apply a junction pressure to wall 3e which contacts 
the nozzle substrate 1 and an elastic member 8 and which separates between an ink room, and 
wall material 7a which transmits the generating force from a piezoelectric device 22 arranges 
wall material 7b independently. 

[0021] On the other hand, the ink room 5 and reservoir 4 with which it fills up with ink 51 are 
formed lik drawing 5 by the cavity formation substrate 3, the nozzle substrate 1, and the elastic 
member 8. Although the cavity formation substrate 3 can be made with etching processing of 
glass, the laminating of a sheet metal, exposure formation of a photopolymer, injection molding of 
a resin, etc., the photopolymer cheap in cost is used for it by this example. The wrap nozzle 
substrate 1 consists the upper surface of the cavity formation substrate 3 of a stainless steel 
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plate with which every one nozzle 2 was opened in two or more ink rooms 5, respectively and 
which is about 0.1mm by press working of sheet metal. The nozzle substrate 1 can be made also 
by the nickel-electroforming processing method. Moreover, the structure which carried out the 
laminating of the wall material 7 formed in the thickness of about 10-100 micrometers by the 
said processing method to the sheet metal 6 by which the wrap elastic member 8 formed the 
inferior surface of tongue of the cavity formation substrate 3 in the thickness of 5 micrometers 
or less by the nickel-electroforming processing method is made. The wall material 7 can acquire 
a required configuration easily by applying a resist. Although a sheet metal 6 is so desirable that 
it is thin in order to tell expansion and contraction of a piezoelectric device 22 efficiently to the 
ink room 5, the ink 51 in the ink room 5 must not ooze out. It is because ink 51 adheres between 
one electrode 41 of a piezoelectric device 22, and one of other electrodes 42, and to a control 
board 13 and it short-circuits electrically, when ink 51 presents conductivity. Moreover, resins, 
such as a film, can also be substituted for a sheet metal 6. Although it will become simple as 
composition if a piezoelectric device 22 is directly joined to a sheet metal 6, this is not made for 
the following reasons. The piezoelectric device which adjoins if an electrode 41 contacts a sheet 
metal 6 as one reason as shown in drawing 2 will connect too hastily. Temporarily, ink 51 will be 
joined by electric field when an electrode 41 side is used as a common electrode. This leads to 
ink 51 ionizing with time and causing degradation of reliability. Then, by allotting insulating 
member, i.e., a photopolymer, to the pars intermedia material 10, it will be released from the 
above-mentioned problem and the flexibility of the wiring for controlling a piezoelectric device 22 
will increase. Another reason has the cross-section configuration of a piezoelectric device 22, 
and the cross-section configuration of the ink room 5 in differing from a cost side and the 
reasons of manufacture, as shown in drawing 5 . In case a piezoelectric device 22 carries out the 
pressurization and decompression of the ink room 5, as this is shown in drawing 5 , the length (b) 
of an elastic member 8 which can be displaced is too short, and it cannot fully bend, but it will 
elapse and the length (b) of an elastic member 8 which can be displaced conversely will absorb 
the pressure [ being long ] to generate. Therefore, in order to carry out the pressure transfer of 
the variation rate of a piezoelectric device 22 efficiently at the ink room 5, the middle transfer 
member which can secure a length (b) (b) appropriately is needed. Wall material 7a which has 
rigidity from the reason for the above is needed. Therefore, wall material 7a is designed 
somewhat smaller than the plane of projection of the ink room 5 so that it may bend as shown in 
drawing 5 , and an amount can be secured. The form which shows wall material 7a in drawing 4 
by the electroforming method is made. Moreover, as shown in drawing_7 , the pars intermedia 
material 10 is formed for margin increase of the alignment of the nose of cam 50 of a 
piezoelectric device 22, and wall material 7a, and, as for the end face of wall material 7a which is 
an insular part, the nose of cam 50 of a piezoelectric device 22 is joined to this. 
[0022] Here, ink drop discharging is explained using d rawin g 2 . According to a printing signal, 
electric field are impressed to one electrode 41 of a piezoelectric device 22, and one of other 
electrodes 42 through a leadframe 25 and a circuit pattern 24 from a control board 13. It is going 
to contract the piezoelectric device 22 to which electric field were impressed to a longitudinal 
direction (this drawing vertical direction). At this time, the lower half of a piezoelectric device 22 
has fixed to the standing ways 21 held at the head frame 11, and cannot carry out contraction 
displacement. On the other hand, the upper half of a piezoelectric device 22 carries out 
contraction displacement, without receiving other restraints, and pulls an elastic member 8 
through the pars intermedia material 10 with the shrinkage force. The sheet metal 6 of the 
elastic member 8 pulled by the piezoelectric device 22 through the pars intermedia material 10 
bends below, and, as a result, the volume of the ink room 5 expands. If the ink room 5 expands, 
ink 51 will flow through ink feed-hopper 3c from a reservoir 4. Subsequently, if the electric field 
of a piezoelectric device 22 are canceled, it will elongate to the original length and a 
piezoelectric device 22 will compr ss the ink room 5. The regurgitation of the ink drop is carried 
out from a nozzle 2 by this pressure. Wall material 7a of the pars intermedia material 10 and an 
elastic member 8 which tells the variation rate of a piezoelectric device 22 to the ink room 5 
pressurizes and decompresses the ink room 5 uniformly, leaving the deflection section of a sheet 
metal 6, since it is somewhat smaller than the plane of projection of the ink room 5, as 
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mentioned above. 

[0023] By the way, in the conventional example of joint structure which do s not form the pars 
intermedia material 10 of this invention, two or more ink rooms 5 are close, and the leg 27 is 
arranged in an one to one. Piezoelectric-device 22a and the leg 27 are joined directly [ after / 
contact 1 in order to abolish loss at the time of generating force transfer. However, by the 
alignment of the structure where a size is extremely small, as shown in ^rayjdngjB , an edge 
starts the leg 27 which piezoelectric-device 22a adjoins, and they are the contiguity ink rooms 5, 
5, and 5.... There is a possibility of interfering in between, moreover, elastic member 8a which is 
the oscillating section in adhesives being applied so much partially — bearing composition — the 
danger of being solidified with a member 28 is also high Therefore, in order to join piezoelectric- 
device 22a and elastic member 8a, it is necessary for this gap to apply necessary minimum 
adhesives. After applying generally as the adhesion method so that it may not come out of the 
adhesives of a constant rate with a coating thickness rose to each application section at 
piezoelectric-device 22a or elastic member 8a, both are held in the state where it contacted and 
these adhesives are stiffened. Possibility that restrictions on a process will be greatly realized on 
structure except [ this ], for example although it is possible to be filled up with the moderate 
amount [ a / elastic member 8/ piezoelectric-device 22a and ] according to each gap of 
piezoelectric-device 22a and elastic member 8a after contact is very small. Then, the method of 
applying, while managing the adhesives of a constant rate will be taken. 

[0024] When the alignment of piezoelectric-device 22a and elastic member 8a is difficult with the 
structure where a size is extremely small, in the junction state of adhesives, a large state with a 
rose will be formed like 9a, 9b and 9c of drawing 6 , and .... Here, although three typical types are 
illustrated, actual much more junction states have arisen. 9a showed the junction state which is 
not a problem, was stabilized as junction in the dynamic pressure transfer to elastic member 8a 
from piezoelectric-device 22a, and has hardened it to it. It is because the adhesives on this, i.e., 
elastic member, 8a or piezoelectric-device 22a are maintained at optimum dose. On the other 
hand, 9b shows the state where it joined to the leg 27 which the leg 27 which should be joined 
adjoins. In this state, the regurgitation of the ink from the unnecessary ink room 5 besides the 
purpose will arise, that 9c is the excess of an adhesives coverage, and nozzle substrate 1a, 3d of 
cavity formation substrates, elastic member 8a and bearing composition — the rose and 
curvature of the thickness direction which are produced by the manufacture process of a 
member 28 — the gap of the leg 27 and piezoelectric-device 22a — narrow — a bird clapper — 
originating — bearing composition — the state where the member 28 is also joined is shown this 
state — again — the leg 27 and bearing composition — piezoelectric-device 22from relation in 
which member 28 must operate smoothly a — a variation rate — in a direction, the two 
aforementioned member cannot form big ****, therefore it will be easy to incorporate the 
adhesives B on piezoelectric-device 22a in a wall material 7a row easily like 9c, and expansion 
and contraction of piezoelectric-device 22a will be prevented therefore — in order to prevent 
defluxion of Adhesives B, while changing into a suitable and uniform state the gap of the half 
nose of cam 50 and the contact side of the leg 27 which piezoelectric-device 22a does not fix - 
- the leg 27 and bearing composition — it is important to distinguish between the application 
height ha grade of adhesives at least with a member 28 

[0025] On the other hand, drawi ng 7 is a fragmentary sectional view explaining the effect by 
having formed the pars intermedia material 1 0 carried out by this invention, moreover, the leg 27 
and bearing composition — ****** structure is shown for the cure to friction between members 
28 In this drawing, the pars intermedia material 1 0 is formed by the method of mentioning later, 
and the state where it was joined to piezoelectric-device 22a is shown. As shown in this drawing, 
pars intermedia material amends the rose and camber of the thickness direction by the 
manufacture process of 10d, 10e, nozzle substrate which is .... 10f and was mentioned above 1a, 
3d of cavity formation substrates, and elastic member 8b, and as 9d, 9e, and 9f show, it forms 
the moderate gap. Moreover, the level difference of the height of th pars intermedia material 10 
and contiguity wall material 8b is harnessed by the manufacture method mentioned later, it is 
stabilized and the adhesion stat is formed. Drawing the adhesives B on wall material 8b which 
adjoins when Adhesives B are moreover applied to up to wall material 8b in piezoelectric-device 
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22a is lost. 

[0026] In addition, besides the above-mentioned example, the pars intermedia material 14 can 
also be formed in a piezoelectric-device 22 side like drawing 12 . Moreover, like drawing.! . the 
pars interm dia material 1 6 can be formed in a piezoelectric-device 22 side, and the pars 
intermedia material 15 can also be formed in an elastic member 8 side. 

[0027] Next, according to drawing 8 and drawing 9 , the manufacture method of the zygote of an 

lastic member 8, the cavity formation substrate 3, and the nozzle substrate 1 is described. 
Drawing 8 and drawing 9 show the cross section seen from [ of a piezoelectric device 22 ] two 
or more parallel. Although there are methods, such as press working of sheet metal, 
electrocasting fabrication, and etching, as a manufacturing method of the cavity formation 
substrate 3, it is a process using the easiest photopolymer film here, and the cavity formation 
substrate 3 is divided and formed in each of the nozzle substrate 1 and an elastic member 8 at 
the two sections, and how to weld and make behind to the two sections which carried out 
division formation is explained. First, drawing 8 is used and the cavity formation by the side of 
the nozzle substrate 1 of the cavity formation substrate 3 is explained. The photopolymer film (it 
is called a dry film below) 61 is laminated like the above-mentioned in the nozzle substrate 1 
processed by press working of sheet metal or the electroforming method. Next, the glass mask 
62 in which the pattern which exposes ultraviolet rays, and the pattern which is not exposed 
were formed is arranged on the dry film 61 side, and it exposes by irradiating ultraviolet rays. 
After exposure, the portion hardened by exposure and the unexposed portion which is not 
exposed are formed on the dry film 61. Next, by developing negatives, an unexposed portion is 
removed and the zygote 70 of cavity formation substrate 3a and the nozzle substrate 1 is 
completed. 

[0028] A zygote 80 is completed by forming cavity formation substrate 3b on the elastic member 
8 into which the elastic member 8 side as well as the aforementioned cavity formation substrate 
3a was processed by the electroforming method like drawinjg.9 on the other hand. And when the 
completion object of a cavity contacts and welds both of the zygote 80 of the zygote 70 of 
cavity formation substrate 3a and the nozzle substrate 1, cavity formation substrate 3b, and an 
elastic member 8 at the temperature of 150-170 degrees C, the cavity formation substrate 
completion object 90 is manufactured. Although a dry film front face is welded by heat at this 
time, the amount of crushing of a dry film is determined by welding pressure and time. Moreover, 
it becomes important, when that pressurization accomplishes equally lessens with [ of the 
amount of crushing of a dry film ] a rose. Then, wall material 7b is arranged in the position where 
cavity formation substrate 3a and cavity formation substrate 3b contact for the purpose of 
****** etc., and stabilization with the rose of the amount of crushing of a dry film is attained. 
Therefore, adjoining ink rooms 5, 5, and 5 .... Wall material 7b is arranged in between, an interval 
with wall material 7a becomes dense, and a high-density array becomes difficult. Therefore, it 
becomes important to form the pars intermedia material 10 at the time of junction to a 
piezoelectric device 22. Moreover, the imbalance of the amount of crushing tends to happen in 
fact depending on how to allot the existence of the weld meat on a dry film, i.e., a pattern. 
Moreover, in the cooling process from heating at the time of weld to ordinary temperature, it 
becomes easy to generate a camber. From the above reason, it is easy to generate with [ of 
thickness h of the cavity formation substrate completion object 90 ] a rose at the time of 
manufacture. Therefore, also in with [ of a piezoelectric device 22 and an elastic member 8 ] a 
gap rose, the pars intermedia material 10 will play an important role. 

[0029] Drawing 10 shows the process which forms the aforementioned pars intermedia material 
10. 90 is a cavity formation substrate completion object. First, fluid matter 10a which forms the 
pars intermedia material 10 in the elastic member 8 side of the cavity formation substrate 
completion object 90 is applied. Priming may be performed to an elastic member 8 for the 
purpose of the improvement in the adhesion force before an application if needed. Although a 
photopolymer, thermosetting resin, and a room-temperature-setting nature resin are raised, as 
for fluid matter 10a, polyester resin, acrylic resin, an epoxy resin, an APR resin, and various 
resists are used especially. In this example, it can treat comparatively easily and polyester resin 
(photopolymer) cheap also in cost is used. Next, the PET film aiming at a mold-release 
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characteristic is laid in the portion which makes a fixed distance estrange from the portion of an 
elastic member 8 which serves as a convex most and which prepared the gap member (not 
shown) more than imprint adhesives height ha ( draw[ngj_1_ ) to the below-mentioned pars 
intermedia material 10 top at I ast rather than fluid matter 10a at least at the latus range. Next, 
the glass mask 91 used as flat criteria is laid on the aforementioned film. The pattern is arranged 
on this glass mask 91 in order to form the exposure section and the unexposed section 
alternatively to fluid matter 10a. Furthermore, even if there are few these glass masks, the 
flatness of about 0.1-0.2 micrometers is made to one side by the side of a film by polish 
processing. After laying this glass mask 91, it exposes by irradiating ultraviolet rays with the 
wavelength of about 300-400nm. Since it is hard to expose fluid matter 10a to 400nm or more of 
visible rays, a dark room and a special facility are unnecessary. After the aforementioned 
exposure, 2 ****s of fluid matter 10a are carried out, the exposed section causes and hardens a 
chemical change and the unexposed section is maintaining the fluid state. A portion fluid in the 
unexposed section is removed in this state. Since fluid matter 10a is easily removable with a 
weak lye or water, work is safe and harmless. Moreover, a postexposure can also be carried out 
if needed in order to stiffen a part for a hard spot still more certainly. Moreover, the temperature 
of 60-80 degrees C may be applied for the purpose of dryness of the component swollen at the 
time of unexposed section removal. By the above method, the pars intermedia material 10 can be 
formed and the highly precise pars intermedia material 10 of the same grade as the 
aforementioned glass mask 91 can be formed about flat-surface precision. In addition, the highly 
precise pars intermedia material 10 can be similarly formed about the aforementioned 
thermosetting resin or a room-temperature-setting nature resin also except this example. 
[0030] Next, the manufacture method that an adhesion coverage is stabilized and the pars 
intermedia material 1 0 and piezoelectric device 22 which were formed on the cavity formation 
substrate completion object 90 arranged with high density according to drawing 1 1 can be 
obtained easily is explained. The flatness grade of a glass mask is made to the flat-surface 
precision of the pars intermedia material 10 on wall material 7a of the elastic member 8 formed 
by the aforementioned manufacture method as aforementioned. However, it is about 1-3 
micrometers with [ with the aforementioned pars intermedia material 1 0 ] a gap rose by 
contacting the standing ways of piezoelectric-device 22a, and the nose of cam 50 of the half 
which does not fix. It is stored with the gap rose in the minimum until now. Then, you have to 
absorb with a remains rose in the height ha of Adhesives B. Therefore, you have to apply the 
height ha of Adhesives B uniformly on the pars intermedia material 10 by the grade which is not 
protruded into a sheet metal 6 from at least 4 micrometers even if many. As the method of an 
adhesives B constant-rate application, although there are a spin coat, spray printing, octopus 
printing, a monotonous imprint, and screen-stencil, since the flash to a sheet metal 6 is strict 
prohibition, with this structure, a spin coat, spray printing, and screen-stencil cannot be used. 
Moreover, a sheet metal 6 is very as thin as 5 micrometers or less, and in octopus printing, since 
a pressure is added, it cannot be used, being able to draw destruction of a sheet metal 6. 
Although one side generally imprints to a transferred object about a monotonous imprint using 
the plate which has a highly precise flat-surface precision, with this structure, although it is a 
minute amount about a small amount of adhesives B, it must imprint to the pars intermedia 
material 10 which has with a flatness rose, and if it takes that the upper pressure cannot be 
applied into consideration, a monotonous imprint will serve as a method unsuitable for a 
constant-rate application. Then, to the structure of this invention, the application whose film 
harnessed the feature which follows with [ of flatness ] a rose, and managed the imprint height 
ha with high precision by the film imprint which is one of the decalcomania methods is 
performed. 

[0031] As shown in drawing JJ , the manufacture method is close in the 5 micrometers - 20 
micrometers film of a polyimide by this example to the plate which has made about 0.1-0.2 
micrometers to one side, manages the height on the film of Adhesives B in the upper part, and it 
installs the spacer 65 which restricts an area required for an imprint. Adhesives B are dropped at 
application within the limits of this spacer, an edge has flat nature in a line, and writes the 
excessive adhesives B to it, and it eliminates with a board. By performing this process of a 
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series of quickly, adhesives B height of the same grade as spacer ** is obtained. And after 
eliminating a spacer, the film with which Adhesives B are applied is put on up to the pars 
intermedia material 1 0 using the surface tension of Adhesives B. Since the film with which 
Adhesives B are applied is flexible, it is followed in the shape of [ of the cavity formation 
substrate completion object 90 ] surface type, and can be drawn near according to the viscosity 
of Adhesives B. At this time, the film is gradually put on up to the pars intermedia material 1 0 
and wall material 7b so that a foam may not mix in the adhesives B application section. The 
portion which Adhesives B contacted will obtain the adhesives B imprinted by the uniform height 
ha, if this film is removed. Since a film imprint follows the configuration of a transferred object 
irrespective of the flatness of a transferred object, the amount of imprints of Adhesives B is 
uniformly imprinted also in which imprint portion. A front face is rectangular continuation, and 
since the pars intermedia material 10 serves as a height, as for this transferred object, the little 
application of the adhesives B is carried out at the side. Therefore, the adhesives meniscus 
configuration at the time of junction results to the side of the pars intermedia material 10, and 
can obtain junction high intensity. The feature of a film imprint is doubling the rigidity of a film, 
and the kind of film in the shape of [ of a transferred object ] surface type, choosing them, and 
choosing what was suitable for the surface area of a transferred object, and the surface state in 
the principal component of adhesives, and viscosity, and the adhesives application of the parts of 
the complicated shape of various surface type and surface roughness can carry it out to coating 
thickness homogeneity easily. As mentioned above, like drawing 7 , by contacting the standing 
ways of piezoelectric-device 22a, and the nose of cam 50 of the half which does not fix, 
piezoelectric-device 22a is stabilized in the adhesives B of the uniform height ha on the easy 
pars intermedia material 10 obtained by the method of becoming, without [ without it joins to wall 
material 7b, and ] adhesives flowing out to a sheet metal 6, and is joinable to wall material 7a at 
them. 

[0032] The joint structure of the piezoelectric device 22 and elastic member 8 which were 
formed as stated above can be transmitted to the ink room 5 without loss of the generating 
force of a piezoelectric device 22. As a feature, the joint structure between a piezoelectric 
device 22 and an elastic member 8 is in each ink regurgitation equipment not to receive the 
restraint from from [ else ] at all. Moreover, the pars intermedia material 10 is a resin, a light 
thing and by having stabilized the upper adhesives coverage and having formed the pars 
intermedia material 10, a large margin can be taken to alignment and a piezoelectric device 22 
and an elastic member 8 can be joined to contact exactly easily. 
[0033] 

[Effect of the Invention] As explained above, with the joint structure between the piezoelectric 
device of the ink regurgitation equipment arranged by being close in parallel, and wall material, 
rigid-bodyHzation of an and also [ it is based on adhesives defluxion ] can be prevented, and the 
high-density array of ink regurgitation equipment is enabled. Moreover, since between each part 
material is firmly combined by junction, high-speed responsibility is realizable. Furthermore, since 
pars intermedia material can manage and form **** with a contiguity member, junction to 
contiguity wall material can be prevented, the large margin of the alignment to the elastic 
member of a piezoelectric device can be taken in the direction of a flat surface, and since the 
load according [ a piezoelectric device ] to combination to the transection direction of the 
displacement direction is not added, reliability is acquired. Consequently, the variation rate of a 
piezoelectric device can be told to an ink room now faithfully and efficiently, and the high- 
density head by which the ink regurgitation property of having high-speed responsibility was 
stabilized can be obtained. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/12/03 



1/2 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the composition of one example of this 
invention. 

[Drawing 2] It is the fragmentary sectional view of an example same as the above. 
[Drawing 3] It is the fragmentary sectional view of the field which the example same as the 
above rotated 90 degrees. 

[Dr awin g 4] It is the partial perspective diagram which looked at the example same as the above 
from the lower part. 

[Drawing 5] It is the plan which looked at the example same as the above from right above. 
[Drawing 6] It is a fragmentary sectional view explaining the problem of the conventional 
example. 

[Drawing 71 Book 

[Drawing 8] It is drawing showing one process of one example of this invention. 
[Drawing 9] It is drawing showing one process of an example same as the above. 
[Drawing 1 0] It is drawing showing one process of an example same as the above. 
[Pravying 11] It is a fragmentary sectional view explaining the manufacture method of this 
invention. 

[Drawing 12] It is the fragmentary sectional view of other examples of this invention. 
[Drawing 1 3] It is the fragmentary sectional view of other examples of this invention. 
[Description of Notations] 

I 1a Nozzle substrate 

3 3d Cavity formation substrate 

5 Ink Room 

6 Sheet Metal 

7, 7a, 7b wall material 
8 8a Elastic member 

9a, 9b, 9c, 9d f 9e, 9f Flow hardening state of adhesives 
10, 10d, 10e, 10f, 14, 15, 16 Pars intermedia material 
1 0a Fluid matter 

I I Head Frame 

12 Installation Hole 

21 Standing Ways 

22 22a Piezoelectric device 

23 Common Board 

24 Circuit Pattern 

25 Leadframe 

27 Leg 

28 Bearing Composition — Member 

31 Ink Supply Pipe 

32 Ink End Connection 

33 Ink Connection Mouth 
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51 Ink 

60 Head Frame Flat Surface 

61 Photopolymer Film (Dry Film) 

62 Glass Mask 

90 Cavity Formation Substrate Completion Object 

91 Glass Mask (Basis Jumpei Board) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 10] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 1 1] 



http://www4.ipdl jpo.gojp/cgi-bin/tran..web^cgi_eije 



2003/12/03 



6/7 ^— V 



3 

, . 



,8 



g g g 



g 0' 

0 ,t<ta ' 

i •. * Eggs ■ * 5555 * * ■ ' B553 * * 5353 * 



►90 



__ 



<PET74>VA) 



Y///SA Y///X VS/SA 

«— JS33SL_ fSsssi _ RSsSI _ . 

NX XX NX NX 



97 



t±±AA±A±±±±/ 

VJ WSJ VSSSJ WSJ?& 



0 V 



[Drawin g 12] 




^ S2 



90 



0 




http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2003/12/03 



7/7 ^-v 




[Translation done.] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2003/12/03 



1/10^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CORRECTION or AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 1 7 of patent law 
[Section partition] The 4th partition of the 2nd section 
[Date of issue] January 9, Heisei 13 (2001. 1.9) 

[Publication No.] JP.5-3381 59,A 

[Date of Publication] December 21, Heisei 5 (1993. 12.21) 
[**** format] Open patent official report 5-3382 
[Filing Number] Japanese Patent Application No. 4-145778 
[The 7th edition of International Patent Classification] 

B41J 2/045 

2/055 

2/16 

[FI] 

B41J 3/04 103 A 
103 H 

[Procedure revision] 

[Filing Date] June 1, Heisei 11 (1999. 6.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Whole sentence 

[Method of Amendment] Change 

[Proposed Amendment] 

[Document Name] Specification 

[Title of the Invention] An ink-jet formula print head and its manufacture method 
[Claim(s)] 

[Claim 1] In the ink-jet formula print head which it has a nozzle, this nozzle, an ink room open for 
free passage, the elastic member that forms a part of this ink room, and the piezoelectric device 
combined with this elastic member, and carries out the variation rate of the aforementioned 
elastic member by the aforementioned piezoelectric device, and the ink pressure of the ink 
interior of a room is heightened [ print head ], and makes an ink drop breathe out from the 
aforementioned nozzle 

The ink-jet formula print head characterized by the thing which carry out the aforementioned 
contact of the variation in the distance of the aforementioned elastic member and the 
aforementioned piezoelectric device, and which was established for amendment pars intermedia 
material for every portion at the portion to which the aforementioned piezoelectric device 
contacts the aforementioned elastic member. 

[Claim 2] The width of face of the aforementioned pars intermedia material in the direction of a 
list of the aforementioned piezoelectric device is an ink-jet formula recording head according to 
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claim 1 characterized by being narrower than the width of face of the aforementioned elastic 
member and the aforementioned piezoelectric device, and fixing adhesion. 
[Claim 3] The manufacture method of the ink-jet formula print head characterized by applying 
adhesives in the shape of a thin film, imprinting the thin layer of the aforementioned adhesives in 
the manufacture method of an ink-jet formula print head according to claim 1 or 2 to the 
aforementioned elastic member by which junction fixation is carried out, the aforementioned 
piezoelectric device, or the formed aforementioned pars intermedia material, pressing the 
aforementioned elastic member and the aforementioned piezoelectric device, and fixing. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention breathes out an ink drop according to a printing signal, and 
relates to the recording head and its manufacture method of the on-demand type ink jet printer 
which forms an ink image on record media, such as the recording paper. 
[0002] 

[Description of the Prior Art] As shown in Japanese patent official report Japanese Patent 
Publication No. No. 45985 [ two to ], and JP,2-52625,B, the so-called recording head of the on- 
demand type ink jet printer which makes an ink drop fly according to a printing signal makes the 
other end of the piezoelectric device by which the end was fixed to the pedestal contact the 
elastic wall of the container which forms an ink room through the leg, and is constituted, the 
member which adjoins the member from which this leg constitutes an elastic wall — translational 
motion in alignment with the bearing means of inner cylindrical opening is carried out According 
to the technology of this official report, a piezoelectric device is shrunk, ink room volume is 
increased, ink room volume is decreased by expanding a piezoelectric device again, and ink is 
breathed out as a drop from the nozzle. Furthermore, the composition of this technology has 
taken the structure of carrying out the line contact of the leg to a bearing means, and making it 
supporting. 
[0003] 

[Problem(s) to be Solved by the Invention] The size of a piezoelectric device or an ink room 
becomes small, so that miniaturization of a recording head and densification are attained, the 
composition of the above-mentioned official report — a leg member and leg insertion bearing 
composition — it is the structure which carries out the laminating of the member of complicated 
configurations, such as a member, and it is very difficult to manage the size of the miniaturized 
each part material with high precision, and to manufacture it That is, it has the trouble that it is 
difficult to acquire the contact state of the leg and the leg insertion bearing composition member 
which transmit the generating force from a piezoelectric device for required accuracy in two or 
more ink regurgitation equipments. 

[0004] moreover, the leg mutual [ of ink regurgitation equipment ] in transfer of the generating 
force from a piezoelectric device, and multiple — the same leg insertion bearing composition — 
a member — it has the trouble of interfering in order to carry out translational motion inside 
[0005] Furthermore, the rigid lowered piezoelectric device which became small [ a size ] is made 
included in the regular position, the load to the aforementioned transection direction to a 
piezoelectric device is added, and the alignment at the time of arranging in a piezoelectric device 
and the leg the alignment or the engagement means of a piezoelectric device and the 
piezoelectric device to the leg structure which prevents the lateroduction of the transection 
direction to the piezoelectric-device major axis of a piezoelectric device by the coupling means 
of the leg has the trouble of spoiling the reliability of a piezoelectric device. 
[0006] It has the trouble that the rigidity of a bond part is low since mechanical coupling means 
are moreover used between the leg and the elastic wall, and the high-speed responsibility of ink 
**** is not obtained. 

[0007] Then, the overall purpose of this invention is to offer the joint structure where it was 

improved between the piezoelectric transducer and the elastic wall. 

[0008] Other purposes of this invention are to offer the cheap joint method. 

[0009] Other purposes of this invention are to offer the joint structure and the joint manufacture 
method of mass-producing easily. 



http://www4.ipdl jpo.gojp/cgi-bin/tran - web - .cgi_ejje?u=http%3A%2F%2Fwww6.iDdljD... 2003/12/03 



3/10 S? 



[0010] It is in other purposes of this invention offering the joint method that a uniform 
performance can be demonstrated with two or more ink regurgitation equipments with little 
piezoelectric-device generating force loss. 

[001 1] Other purposes of this invention are to offer the joint structure which prevents a mutual 
interference of ink regurgitation equipment. 

[0012] Other purposes of this invention are to offer the joint method of having reliability. 
[0013] Other purposes of this invention are to offer the joint method which the high-speed 
responsibility of the ink regurgitation has. 
[0014] 

[Means for Solving the Problem] The ink room which the ink-jet formula print head of this 
invention opens for free passage with a nozzle and this nozz|e, It has the elastic member which 
forms a part of this ink room, and the piezoelectric device combined with this elastic member. In 
the ink-jet formula print head which carries out the variation rate of the elastic member by the 
piezoelectric device, and the ink pressure of the ink interior of a room is heightened [ print 
head ], and makes an ink drop breathe out from a nozzle It is characterized by the thing which 
contact the portion to which a piezoelectric device contacts an elastic member in the variation 
in the distance of an elastic member and a piezoelectric device and which was established for 
amendment pars intermedia material for every portion. 

[0015] Moreover, in the starting ink-jet formula print head, the width of face of the pars 
intermedia material in the direction of a list of a piezoelectric device is narrower than the width 
of face of an elastic member and a piezoelectric device, and is characterized by fixing adhesion. 
[0016] Moreover, in the manufacture method of the starting ink-jet formula print head, adhesives 
are applied in the shape of a thin film, the thin layer of adhesives is imprinted to the elastic 
member by which junction fixation is carried out, a piezoelectric device, or the formed pars 
intermedia material, and it is characterized by pressing an elastic member and a piezoelectric 
device and fixing. 
[001 7] 

[Example] Drawing 1 is the perspective diagram showing the composition of one example of this 
invention, and disassembles each part article after assembly. Drawing 2, drawing 3, drawing 4, 
and drawing 5 show the fragmentary sectional view which drew this example on the detail more, 
the fragmentary sectional view which rotated the aforementioned fragmentary sectional view of 
this example 90 degrees, the partial perspective diagram which looked at this example from the 
lower part, and the part plan which looked at this example from right above, respectively. In 
addition, drawing 5 shows the state where the component part was penetrated one by one from 
the top. The fragmentary sectional view drawing 13 explains the conventional trouble to be, and 
drawing 6 show the fragmentary sectional view explaining the effect in the structure of this 
invention. Drawing 9 and drawing 10 show the fragmentary sectional view for explaining one 
example of the manufacture method of an ink room. Drawing 1 1 shows the fragmentary sectional 
view for explaining the manufacture method which forms pars intermedia material based on the 
composition of the example of this invention. Drawing 1 2 shows the fragmentary sectional view 
for explaining the manufacture method of this invention based on the example of this invention. 
Drawing 7 and drawing 8 show the fragmentary sectional view for explaining other examples of 
this invention. 

[0018] In these drawings, 1 is a nozzle substrate. Two or more nozzles 2 are formed in the 
nozzle substrate 1 . 3 is a cavity formation substrate. The cavity formation substrate 3 is pinched 
by the elastic member 8 used as the nozzle substrate 1 and an elastic wall, and forms a 
reservoir 4 and the ink room 5. An elastic member 8 accomplishes the laminated structure which 
consists of a sheet metal 6 and wall material 7. After adhesion junction is carried out one by one 
and an elastic member 8, the cavity formation substrate 3, and the nozzle substrate 1 form a 
cavity, they form in an elastic member 8 side the pars intermedia material 10 mentioned later, 
and adhesion junction is carried out on th head frame 11. 

[0019] this invention is explained based on drawing 1. The piezoelectric device 22 used as the 
driving source of the ink drop regurgitation fixed the whole surface of the abbreviation half of the 
longitudinal direction to standing ways 21, and has joined the nose of cam 50 of the half which 
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does not fix to the pars intermedia material 10. The flow circuit pattern 24 of a positive 
electrod and a negative electrode is given to standing ways 21, and the electric field controlled 
by the control board 13 are given to a piezoelectric device 22 through a leadframe 25. 1 1 is a 
head frame. 12 is the installation hole which penetrates the inside of the head frame 11, and 
supports standing ways 21 to carry out X of a piezoelectric device 22, and alignment (to refer to 
the XYZ coordinate of drawing 1) of the direction of Y. In addition, the Z direction of a 
piezoelectric device 22 carries out alignment of the nose of cam 50 of a piezoelectric device 22 
in contact with the pars intermedia material 10 after joining the zygote which joined the pars 
intermedia material 10, the elastic member 8, the cavity formation substrate 3, and the nozzle 
substrate 1 to the head frame 1 1 . 

[0020] 31 is an ink supply pipe which supplies ink 51 from an ink reservoir (not shown). Pressing 
junction of the ink supply pipe 31 is carried out at the head frame 11. Ink passage is open for 
free passage through the ink end connection 32 in the head frame 11, and the ink connection 
mouth 33 in an elastic member 8 with the reservoir 4 of the cavity formation substrate 3, and 
also the ink room 5. The above is outline composition. 

[0021] According to drawing 2 and drawing 3, structure is described in more detail. Drawing 2 is a 
fragmentary sectional view when disconnecting one piezoelectric device of the piezoelectric 
device 22 which carries out two or more parallel (the direction of X of drawing 1) from a center 
in the direction of Y of drawing 1 . Wall material 7a which the piezoelectric device 22 of an elastic 
member 8 contacts through the pars intermedia material 10 is aiming at rigid reinforcement to 
the sheet metal 6 in order to obtain uniformly as much as possible the amount of displacement 
of the elastic wall of the ink room 5 at a large area, since the ink room cross section is larger 
than the contact section cross section of a piezoelectric device 22. One electrode 42 of one 
electrode 41 and others has countered. [ piezoelectric device / 22 ] Electrical connection of the 
electrode 41 is carried out to the circuit pattern 24 on standing ways 21 simultaneously with 
junction. Electrical connection of other electrodes 42 is carried out to the circuit pattern 24 on 
standing ways 21, and the electrode contrary to especially the electrode 41 with the common 
board 23. The circuit pattern 24 and the control board 13 were connected with the leadframe 25, 
and the connection place is fixed with solder 26, respectively. In addition, standing ways 21 are in 
the state to which the piezoelectric device 22 contacted the pars intermedia material 10, and 
junction fixation is carried out at the head frame 1 1 . That is, alignment of the Z direction of a 
piezoelectric device 22 is carried out by the pars intermedia material 10. The flat surface 60 of 
the head frame 1 1 which contacts the wall material 7 is finished with high precision by meanses, 
such as flat-surface polish. 

[0022] Drawing 3 is a fragmentary sectional view when cutting from a center in the direction of X 
of drawing 1 of the piezoelectric device 22 arranged in parallel. [ two or more ] The nozzle 
substrate 1, the cavity formation substrate 3, and an elastic member 8 are the laminated 
structures which carried out adhesion junction, in order to carry out adhesion junction, the wall 
material 7 of an elastic member 8 needs to apply a junction pressure to wall 3e which contacts 
the nozzle substrate 1 and an elastic member 8 and which separates between an ink room, and 
wall material 7a which transmits the generating force from a piezoelectric device 22 arranges 
wall material 7b independently. 

[0023] On the other hand, the ink room 5 and reservoir 4 with which it fills up with ink 51 are 
formed like drawing 5 by the cavity formation substrate 3, the nozzle substrate 1, and the elastic 
member 8. Although the cavity formation substrate 3 can be made with etching processing of 
glass, the laminating of a sheet metal, exposure formation of a photopolymer, injection molding of 
a resin, etc., the photopolymer cheap in cost is used for it by this example. The wrap nozzle 
substrate 1 consists the upper surface of the cavity formation substrate 3 of a stainless steel 
plate with which every one nozzl 2 was opened in two or more ink rooms 5, respectively and 
which is about 0.1mm by press working of sheet metal. The nozzle substrate 1 can be made also 
by the nickel-electroforming processing method. Moreover, the structure which carried out the 
laminating of the wall material 7 formed in the thickness of about 10-100 micrometers by the 
said processing method to the sheet metal 6 by which the wrap elastic member 8 formed the 
inferior surface of tongue of the cavity formation substrate 3 in the thickness of 5 micrometers 
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or less by the nickel-electroforming processing method is made. The wall material 7 can acquire 
a required configuration easily by applying a resist. Although a sheet metal 6 is so desirable that 
it is thin in order to tell expansion and contraction of a piezoelectric device 22 efficiently to the 
ink room 5, the ink 51 in the ink room 5 must not ooze out. It is because ink 51 adheres between 
one electrode 41 of a piezoelectric device 22, and one of other electrodes 42, and to a control 
board 13 and it short-circuits electrically, when ink 51 presents conductivity. Moreover, resins, 
such as a film, can also be substituted for a sheet metal 6. Although it will become simple as 
composition if a piezoelectric device 22 is directly joined to a sheet metal 6, this is not made for 
the following reasons. The piezoelectric device which adjoins if an electrode 41 contacts a sheet 
metal 6 as one reason as shown in drawing 2 will connect too hastily. Temporarily, ink 51 will be 
joined by electric field when an electrode 41 side is used as a common electrode. This leads to 
ink 51 ionizing with time and causing degradation of reliability. Then, by allotting insulating 
member, i.e., a photopolymer, to the pars intermedia material 10, it will be released from the 
above-mentioned problem and the flexibility of the wiring for controlling a piezoelectric device 22 
will increase. Another reason has the cross-section configuration of a piezoelectric device 22, 
and the cross-section configuration of the ink room 5 in differing from a cost side and the 
reasons of manufacture, as shown in drawing 5. In case a piezoelectric device 22 carries out the 
pressurization and decompression of the ink room 5, as this is shown in drawing 5, the length (b) 
of an elastic member 8 which can be displaced is too short, and it cannot fully bend, but it will 
elapse and the length (b) of an elastic member 8 which can be displaced conversely will absorb 
the pressure [ being long ] to generate. Therefore, in order to carry out the pressure transfer of 
the variation rate of a piezoelectric device 22 efficiently at the ink room 5, the middle transfer 
member which can secure a length (b) (b) appropriately is needed. Wall material 7a which has 
rigidity from the reason for the above is needed. Therefore, wall material 7a is designed 
somewhat smaller than the plane of projection of the ink room 5 so that it may bend as shown in 
drawing 5, and an amount can be secured. The form which shows wall material 7a in drawing 4 by 
the electroforming method is made. Moreover, as shown in drawing 6, the pars intermedia 
material 1 0 is formed for margin increase of the alignment of the nose of cam 50 of a 
piezoelectric device 22, and wall material 7a, and, as for the end face of wall material 7a which is 
an insular part, the nose of cam 50 of a piezoelectric device 22 is joined to this. 
[0024] Here, ink drop discharging is explained using drawing 2. According to a printing signal, 
electric field are impressed to one electrode 41 of a piezoelectric device 22, and one of other 
electrodes 42 through a leadframe 25 and a circuit pattern 24 from a control board 13. It is going 
to contract the piezoelectric device 22 to which electric field were impressed to a longitudinal 
direction (this drawing vertical direction). At this time, the lower half of a piezoelectric device 22 
has fixed to the standing ways 21 held at the head frame 11, and cannot carry out contraction 
displacement. On the other hand, the upper half of a piezoelectric device 22 carries out 
contraction displacement, without receiving other restraints, and pulls an elastic member 8 
through the pars intermedia material 10 with the shrinkage force. The sheet metal 6 of the 
elastic member 8 pulled by the piezoelectric device 22 through the pars intermedia material 10 
bends below, and, as a result, the volume of the ink room 5 expands. If the ink room 5 expands, 
ink 51 will flow through ink feed-hopper 3c from a reservoir 4. Subsequently, if the electric field 
of a piezoelectric device 22 are canceled, it will elongate to the original length and a 
piezoelectric device 22 will compress the ink room 5. ** which breathes out an ink drop from a 
nozzle 2 by this pressure. Wall material 7a of the pars intermedia material 10 and an elastic 
member 8 which tells the variation rate of a piezoelectric device 22 to the ink room 5 
pressurizes and decompresses the ink room 5 uniformly, leaving the deflection section of a sheet 
metal 6, since it is somewhat smaller than the plane of projection of the ink room 5, as 
mentioned above. 

[0025] By the way, in the conventional example of joint structure which does not form the pars 
intermedia material 10 of this invention, two or more ink rooms 5 are close, and the leg 27 is 
arranged in an one to one. Piezoelectric-device 22a and the leg 27 are joined directly [ after / 
contact ], in order to abolish loss at the time of generating force transfer. However, by the 
alignment of the structure where a size is extremely small, as shown in drawing 13, an edge 
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starts the leg 27 which piezoelectric-device 22a adjoins, and they are the contiguity ink rooms 5, 
5, and 5.... There is a possibility of interfering in between, moreover, elastic member 8a which is 
the oscillating section in adhesives being applied so much partially — bearing composition — the 
danger of being solidified with a member 28 is also high Therefore, in order to join piezoelectric- 
device 22a and elastic member 8a, it is necessary for this gap to apply necessary minimum 
adhesives. After applying generally as the adhesion method so that it may not come out of the 
adhesives of a constant rate with a coating thickness rose to each application section at 
piezoelectric-device 22a or elastic member 8a, both are held in the state where it contacted and 
these adhesives are stiffened. Possibility that restrictions on a process will be greatly realized on 
structure except [ this ], for example although it is possible to be filled up with the moderate 
amount [ a / elastic member 8/ piezoelectric-device 22a and ] according to each gap of 
piezoelectric-device 22a and elastic member 8a after contact is very small. Then, the method of 
applying, while managing the adhesives of a constant rate will be taken. 

[0026] When the alignment of piezoelectric-device 22a and elastic member 8a is difficult with the 
structure where a size is extremely small, in the junction state of adhesives, a large state with a 
rose will be formed like 9a, 9b and 9c of drawing 13, and .... Here, although three typical types are 
illustrated, actual much more junction states have arisen. 9a showed the junction state which is 
not a problem, was stabilized as junction in the dynamic pressure transfer to elastic member 8a 
from piezoelectric-device 22a, and has hardened it to it. It is because the adhesives on this, i.e., 
elastic member, 8a or piezoelectric-device 22a are maintained at the proper quantity. On the 
other hand, 9b shows the state where it joined to the leg 27 which the leg 27 which should be 
joined adjoins. In this state, **** of the ink from the unnecessary ink room 5 besides the 
purpose will arise, that 9c is the excess of an adhesives coverage, and nozzle substrate 1a, 3d of 
cavity formation substrates, elastic member 8a and bearing composition — the rose and 
curvature of the thickness direction which are produced by the manufacture process of a 
member 28 — the gap of the leg 27 and piezoelectric-device 22a — narrow — a bird clapper — 
originating — bearing composition — the state where the member 28 is also joined is shown this 
state — again — the leg 27 and bearing composition — piezoelectric-device 22from relation in 
which member 28 must operate smoothly a — a variation rate — in a direction, the two 
aforementioned member cannot form big ****, therefore it will be easy to incorporate the 
adhesives B on piezoelectric-device 22a in a wall material 7a row easily like 9c, and expansion 
and contraction of piezoelectric-device 22a will be prevented therefore — in order to prevent 
the outflow of Adhesives B, while changing into a suitable and uniform state the gap of the half 
nose of cam 50 and the contact side of the leg 27 which piezoelectric-device 22a does not fix - 
- the leg 27 and bearing composition — it is important to distinguish between the application 
height ha grade of adhesives at least with a member 28 

[0027] On the other hand, drawing 6 is a fragmentary sectional view explaining the effect by 
having formed the pars intermedia material 10 carried out by this invention, moreover, the leg 27 
and bearing composition — ****** structure is shown for the cure to friction between members 
28 In this drawing, the pars intermedia material 10 is formed by the method of mentioning later, 
and the state where it was joined to piezoelectric-device 22a is shown. As shown in this drawing, 
pars intermedia material amends the rose and camber of the thickness direction by the 
manufacture process of 10d, 10e, nozzle substrate which is .... 1 0f and was mentioned above 1a, 
3d of cavity formation substrates, and elastic member 8b, and as 9d, 9e, and 9f show, it forms 
the moderate gap. Moreover, the level difference of the height of the pars intermedia material 10 
and contiguity wall material 8b is harnessed by the manufacture method mentioned later, it is 
stabilized and the adhesion state is formed. Drawing the adhesives B on wall material 8b which 
adjoins when Adhesives B are moreover applied to up to wall material 8b in piezoelectric-device 
22a is lost. 

[0028] In addition, besides th above-mentioned example, the pars intermedia material 14 can 
also be formed in a piezoelectric-device 22 side like drawing 7. Moreover, like drawing 8, the pars 
intermedia material 1 6 can be formed in a piezoelectric-device 22 side, and the pars intermedia 
material 15 can also be formed in an elastic member 8 side. 

[0029] Next, according to drawing 9 and drawing 10, the manufacture method of the zygote of an 
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elastic member 8, the cavity formation substrate 3, and the nozzle substrate 1 is described. 
Drawing 9 and drawing 10 show the cross section seen from [ of a piezoel ctric device 22 ] two 
or more parallel. Although there are methods, such as press working of sheet metal, 
electrocasting fabrication, and etching, as a manufacturing method of the cavity formation 
substrate 3, it is a process using the easiest photopolymer film here, and the cavity formation 
substrate 3 is divided and formed in each of the nozzle substrate 1 and an elastic member 8 at 
the two sections, and how to weld and make behind to the two sections which carried out 
division formation is explained. First, drawing 9 is used and the cavity formation by the side of 
the nozzle substrate 1 of the cavity formation substrate 3 is explained. The photopolymer film (it 
is called a dry film below) 61 is laminated like the above-mentioned in the nozzle substrate 1 
processed by press working of sheet metal or the electroforming method. Next, the glass mask 
62 in which the pattern which exposes ultraviolet rays, and the pattern which is not exposed 
were formed is arranged on the dry film 61 side, and it exposes by irradiating ultraviolet rays. 
After exposure, the portion hardened by exposure and the unexposed portion which is not 
exposed are formed on the dry film 61. Next, by developing negatives, an unexposed portion is 
removed and the zygote 70 of cavity formation substrate 3a and the nozzle substrate 1 is 
completed. 

[0030] A zygote 80 is completed by forming cavity formation substrate 3b on the elastic member 
8 into which the elastic member 8 side as well as the aforementioned cavity formation substrate 
3a was processed by the electroforming method like drawing 10 on the other hand. And when the 
completion object of a cavity contacts and welds both of the zygote 80 of the zygote 70 of 
cavity formation substrate 3a and the nozzle substrate 1 , cavity formation substrate 3b, and an 
elastic member 8 at the temperature of 150-170 degrees C, the cavity formation substrate 
completion object 90 is manufactured. Although a dry film front face is welded by heat at this 
time, the amount of crushing of a dry film is determined by welding pressure and time. Moreover, 
it becomes important, when that pressurization accomplishes equally lessens with [ of the 
amount of crushing of a dry film ] a rose. Then, wall material 7b is arranged in the position where 
cavity formation substrate 3a and cavity formation substrate 3b contact for the purpose of 
****** etc., and stabilization with the rose of the amount of crushing of a dry film is attained. 
Therefore, adjoining ink rooms 5, 5, and 5 .... Wall material 7b is arranged in between, an interval 
with wall material 7a becomes dense, and a high-density array becomes difficult. Therefore, it 
becomes important to form the pars intermedia material 10 at the time of junction to a 
piezoelectric device 22. Moreover, the imbalance of the amount of crushing tends to happen in 
fact depending on how to allot the existence of the weld meat on a dry film, i.e., a pattern. 
Moreover, in the cooling process from heating at the time of weld to ordinary temperature, it 
becomes easy to generate a camber. From the above reason, it is easy to generate with [ of 
thickness h of the cavity formation substrate completion object 90 ] a rose at the time of 
manufacture. Therefore, also in with [ of a piezoelectric device 22 and an elastic member 8 ] a 
gap rose, the pars intermedia material 10 will play an important role. 

[0031] Drawing 11 shows the process which forms the aforementioned pars intermedia material 
10. 90 is a cavity formation substrate completion object. First, fluid matter 10a which forms the 
pars intermedia material 10 in the elastic member 8 side of the cavity formation substrate 
completion object 90 is applied. Priming may be performed to an elastic member 8 for the 
purpose of the improvement in the adhesion force before an application if needed. Although a 
photopolymer, thermosetting resin, and a room-temperature-setting nature resin are raised, as 
for fluid matter 10a, polyester resin, acrylic resin, an epoxy resin, an APR resin, and various 
resists are used especially. In this example, it can treat comparatively easily and polyester resin 
(photopolymer) cheap also in cost is used. Next, the PET film aiming at a mold-release 
characteristic is laid in the portion which makes a fixed distance estrange from the portion of an 
elastic member 8 which serves as a convex most and which prepared the gap m mber (not 
shown) more than imprint adhesives height ha (drawing 12) to the below-mentioned pars 
intermedia material 10 top at least at the range [ at least ] larger than fluid matter 10a. Next, the 
glass mask 91 used as flat criteria is laid on the aforementioned film. 

[0032] The pattern is arranged on this glass mask 91 in order to form the exposure section and 
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the unexposed section alternatively to fluid matt r 10a. Furthermore, ev n if there are few these 
glass masks, the flatness of about 0.1-0.2 micrometers is made to one side by the side of a film 
by polish processing. After laying this glass mask 91, it exposes by irradiating ultraviolet rays 
with the wavelength of about 300-400nm. Since it is hard to expose fluid matter 10a to 400nm or 
more of visible rays, a dark room and a special facility are unnecessary. After the 
aforementioned exposure, 2 ****s of fluid matter 10a are carried out, the exposed section 
causes and hardens a chemical change and the unexposed section is maintaining the fluid state. 
A portion fluid in the unexposed section is removed in this state. Since fluid matter 10a is easily 
removable with a weak lye or water, work is safe and harmless. Moreover, a postexposure can 
also be carried out if needed in order to stiffen a part for a hard spot still more certainly. 
Moreover, the temperature of 60-80 degrees C may be applied for the purpose of dryness of the 
component swollen at the time of unexposed section removal. By the above method, the pars 
intermedia material 10 can be formed and the highly precise pars intermedia material 10 of the 
same grade as the aforementioned glass mask 91 can be formed about flat-surface precision. In 
addition, the highly precise pars intermedia material 10 can be similarly formed about the 
aforementioned thermosetting resin or a room-temperature-setting nature resin also except this 
example. 

[0033] Next, the manufacture method that an adhesion coverage is stabilized and the pars 
intermedia material 10 and piezoelectric device 22 which were formed on the cavity formation 
substrate completion object 90 arranged with high density according to drawing 12 can be 
obtained easily is explained. The flatness grade of a glass mask is made to the flat-surface 
precision of the pars intermedia material 10 on wall material 7a of the elastic member 8 formed 
by the aforementioned manufacture method as aforementioned. However, it is about 1-3 
micrometers with [ with the aforementioned pars intermedia material 1 0 ] a gap rose by 
contacting the standing ways of piezoelectric-device 22a, and the nose of cam 50 of the half 
which does not fix. It is stored with the gap rose in the minimum until now. Then, you have to 
absorb with a remains rose in the height ha of Adhesives B. Therefore, you have to apply the 
height ha of Adhesives B uniformly on the pars intermedia material 10 by the grade which is not 
protruded into a sheet metal 6 from at least 4 micrometers even if many. As the method of an 
adhesives B constant-rate application, although there are a spin coat, spray printing, octopus 
printing, a monotonous imprint, and screen-stencil, since the flash to a sheet metal 6 is strict 
prohibition, with this structure, a spin coat, spray printing, and screen-stencil cannot be used. 
Moreover, a sheet metal 6 is very as thin as 5 micrometers or less, and in octopus printing, since 
a pressure is added, it cannot be used, being able to draw destruction of a sheet metal 6. 
Although one side generally imprints to a transferred object about a monotonous imprint using 
the plate which has a highly precise flat-surface precision, with this structure, although it is a 
minute amount about a small amount of adhesives B, it must imprint to the pars intermedia 
material 10 which has with a flatness rose, and if it takes that the upper pressure cannot be 
applied into consideration, a monotonous imprint will serve as a method unsuitable for a 
constant-rate application. Then, to the structure of this invention, the application whose film 
harnessed the feature which follows with [ of flatness ] a rose, and managed the imprint height 
ha with high precision by the film imprint which is one of the decalcomania methods is 
performed. 

[0034] As shown in drawing 12, the manufacture method is close in the 5 micrometers - 20 
micrometers film of a polyimide by this example to the plate which has made about 0.1-0.2 
micrometers to one side, manages the height on the film of Adhesives B in the upper part, and it 
installs the spacer 65 which restricts an area required for an imprint. Adhesives B are dropped at 
application within the limits of this spacer, an edge has flat nature in a line, and writes the 
excessive adhesives B to it, and it eliminates with a board. By performing this process of a 
series of quickly, adhesives B height of the same grade as spacer ** is obtained. And after 
eliminating a spacer, the film with which Adhesives B are applied is put on up to the pars 
intermedia material 1 0 using the surface tension of Adhesives B. Since the film with which 
Adhesives B are applied is flexible, it is followed in the shape of [ of the cavity formation 
substrate completion object 90 ] surface type, and can be drawn near according to the viscosity 
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of Adhesives B. At this time, the film is gradually put on up to the pars intermedia material 10 
and wall material 7b so that air bubbles may not mix in the adhesives B application section. The 
portion which Adhesives B contacted will obtain the adhesives B imprinted by the uniform height 
ha, if this film is removed. Since a film imprint follows the configuration of a transferred object 
irrespective of the flatness of a transferred object, the amount of imprints of Adhesives B is 
uniformly imprinted also in which imprint portion. A front face is rectangular continuation, and 
since the pars intermedia material 1 0 serves as a height, as for this transferred object, the little 
application of the adhesives B is carried out at the side. Therefore, the adhesives meniscus 
configuration at the time of junction results to the side of the pars intermedia material 10, and 
can obtain junction high intensity. The feature of a film imprint is doubling the rigidity of a film, 
and the kind of film in the shape of [ of a transferred object ] surface type, choosing them, and 
choosing what was suitable for the surface area of a transferred object, and the surface state in 
the principal component of adhesives, and viscosity, and the adhesives application of the parts of 
the complicated shape of various surface type and surface roughness can carry it out to coating 
thickness homogeneity easily. As mentioned above, like drawing 6, by contacting the standing 
ways of piezoelectric-device 22a, and the nose of cam 50 of the half which does not fix, 
piezoelectric-device 22a is stabilized in the adhesives B of the uniform height ha on the easy 
pars intermedia material 10 obtained by the method of becoming, without [ without it joins to wall 
material 7b, and ] adhesives flowing out to a sheet metal 6, and is joinable to wall material 7a at 
them. 

[0035] The joint structure of the piezoelectric device 22 and elastic member 8 which were 
formed as stated above can be transmitted to the ink room 5 without loss of the generating 
force of a piezoelectric device 22. As a feature, the joint structure between a piezoelectric 
device 22 and an elastic member 8 is in each ink **** equipment not to receive the restraint 
from from [ else ] at all. Moreover, the pars intermedia material 10 is a resin, a light thing and by 
having stabilized the upper adhesives coverage and having formed the pars intermedia material 
10, a large margin can be taken to alignment and a piezoelectric device 22 and an elastic member 
8 can be joined to contact exactly easily. 
[0036] 

[Effect of the Invention] As explained above, it is the ink-jet formula print head of this invention. 
A nozzle, this nozzle, an ink room open for free passage, and the elastic member that forms a 
part of this ink room, In the ink-jet formula print head which it has the piezoelectric device 
combined with this elastic member, and carries out the variation rate of the elastic member by 
the piezoelectric device, and the ink pressure of the ink interior of a room is heightened [ print 
head ], and makes an ink drop breathe out from a nozzle Since **** with a contiguity member is 
manageable with pars intermedia material by [ which contact the portion to which a piezoelectric 
device contacts an elastic member in the variation in the distance of an elastic member and a 
piezoelectric device ] having prepared amendment pars intermedia material for every portion, 
Junction to contiguity wall material can be prevented, the large margin of the alignment to the 
elastic member of a piezoelectric device can be taken in the direction of a flat surface, and 
reliability is acquired in order not to add the load according [ a piezoelectric device ] to 
combination to the crossing direction of the displacement direction. Consequently, the variation 
rate of a piezoelectric device can be told to an ink room now faithfully and efficiently, and it has 
the effect that the high-density head by which the ink **** property of having high-speed 
responsibility was stabilized can be obtained. 

[0037] Moreover, the width of face of the pars intermedia material in the direction of a list of a 
piezoelectric device is narrower than the width of face of an elastic member and a piezoelectric 
device, in the starting ink-jet formula print head, when adhesion is fixed, it is the joint structure 
between the piezoelectric device of the ink **** equipment arranged by being close in parallel, 
and wall material, and can prevent rigid-body-ization of an and also [ it is based on an adhesives 
outflow ], and enables the high-density array of ink **** equipment. Moreover, in order to 
combine between each part material by junction firmly, it has the effect that high-speed 
responsibility is realizable. 
[Brief Description of the Drawings] 
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[Drawing 1] It is the perspective diagram showing the composition of one example of this 
invention. 

[Drawing 2] It is the fragmentary sectional view of an example same as the above. 
[Drawing 3] It is the fragmentary sectional view of the field which the example same as the 
above rotated 90 degrees. 

[Drawing 4] It is the partial perspective diagram which looked at the example same as the above 
from the lower part. 

[Drawing 5] It is the plan which looked at the example same as the above from right above. 
[Drawing 6] Book 

[Drawing 7] It is the fragmentary sectional view of other examples of this invention. 
[Drawing 8] It is the fragmentary sectional view of other examples of this invention. 
[Drawing 9] It is drawing showing one process of one example of this invention. 
[Drawing 10] It is drawing showing one process of an example same as the above. 
[Drawing 11] It is drawing showing one process of an example same as the above. 
[Drawing 12] It is a fragmentary sectional view explaining the manufacture method of this 
invention. 

[Drawing 13] It is a fragmentary sectional view explaining the problem of the conventional 
example. 

[Description of Notations] 

I 1a Nozzle substrate 

3 3d Cavity formation substrate 

5 Ink Room 

6 Sheet Metal 

7, 7a, 7b wall material 
8 8a Elastic member 

9a, 9b, 9c, 9d, 9e, 9f Flow hardening state of adhesives 
10, 10d, 10e, 10f, 14, 15, 16 Pars intermedia material 
10a Fluid matter 

I I Head Frame 

12 Installation Hole 

21 Standing Ways 

22 22a Piezoelectric device 

23 Common Board 

24 Circuit Pattern 

25 Leadframe 

27 Leg 

28 Bearing Composition — Member 

31 Ink Supply Pipe 

32 Ink End Connection 

33 Ink Connection Mouth 
51 Ink 

60 Head Frame Flat Surface 

61 Photopolymer Film (Dry Film) 

62 Glass Mask 

90 Cavity Formation Substrate Completion Object 

91 Glass Mask (Basis Jumpei Board) 



[Translation done.] 
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x$>z>. i 2»^„ i lftsjiaH-auj*,^ 

^•C. ESff2 2©X, Y^rrsjoeg^.^^. (H1 

ft, Jias : f2 2©z^tt, *>fym*i otmasm 

-v»K7U-Al 1 EE«*^2 2<D 

[00 1 8] 3 l«^>i7jgg|i da^ r) frtn'^i, 

5 i Wti^^isfrifei. -/>*^g3 i 
5$t4SP«8{cft^^>i7a i tsn3 

««W3©yir-;<4. M(C^>^^5iiIiiLTU 
[00 19] 02. 03KSf,T, tt»<C-?i»TKcft 
31^2 2©. — #©EEKJR-?*B 1 ©Y^ft^&j; 9 

E^*2 2©^^®^ D ^>*Mi&iS8f*s*s 



^§3^5-3 3 8 1 5 9 



*Bor^«. £E***2 2tt. -^©mS4 1 4ffe© 
-#©*«4 2*W|$il,Tl»S. ti4 1|J, ®mtS2 

ffiO«S4 2tt. SfciWi2 3fc,fcO. 1 
±©E8^*->2 4. #(Clg4 1Kgt-5IStl 
St,iLn>4. I2^^->2 4 i&J^Jg^i 3 4£ 
y-K7U-A2 5rtty. **i**i«ttB»r*ijiH2 
10 6TIflu>5. ft. Itt. ff***2 2# 

<t"IB»» 1 OKSSLfcK*?. <n* 1 1 (c 

»£-BSS*Tl.»5. ^a5 0..EEWB^2 2©Z»iSltt 
™«pw 1 OrffiS^fetfTS. S9H*7 4£ffTS'v 
K7 U-a 1 l ©¥® 6 Ott, *mWBm<D*gtK J: 

[ 0 0 2 0 j 0 3 ttagawo-r 2 2 ©h 1 © 
X)m& it* + vy-< mam 3 4 sutfefesw 8 4 «g 

C 4 JMtBR-c * <3 . 2 2*f, ©#££;£ * eg-j- 

SSSPtt 7 a £ tepJCtHSPtt 7 b £I2Kir 5 . 
[0 02 1 ] 05©C4< -f>95 

i^Aifii5| ftW8iTM ^ 5i +ttf 

^5{c^n-en— o-3-o^x;u2*sga^6^ifc. o. 1 

mmfg©^7 : ->U-x^K75>e.Sci. s XlVW&Ut =. 
"^©SiSJ0XiS{c«i:,-cfcfpSC4As-c#&. 4 
/c. + + f ^ w mi&mfo 3 ©T® -5 ii^SliW °8 it 

*W«6«C. RiaiXflt-ci 0-1 0 0ymTSS©^$tc 

*M5CC3a^<Gx*A:«>(Cfm>e4'»a bl>*s ^ 
>^M5rt©-/>i75 l*L*fflbrtt!6c6<tl» 
*5 l*J»«tt*S-r4ii^. SSff2 2©-S©i 
S4 1 4ffe©-^©mffi4 2KI^*fjgpSfil 3K:-/>^ 

Sfc. ^lf|fK65:7 Y^A^©8Jfl|Tftg-3- Sc 
4 fe r « 4. £E«^^ 2 2 ^^M^ 6 (C jSfi»d^ h. 

so 4 1 #^nms6 iw»r sEE«*?,wa» 



5 

zi3<ctt / c-?rj;&z > . *cx\ warn* i o icmzm 

=< * h MKO'S4jt±©il[fca> ^&5CiKJc,5„ 

c © c £ « m^-^ 2 2 aw > 5 *> ' 

l£. S5{C^T=t-5tC. I^r 8 ©S3 

U) *%T*rj(c^(c/ctotfCi*5-cifT, meg®. 
^#£5¥ttsW8©g;* (□) tssrrr^^-sBE^ 

±ieiIS*> 6WJte£ *SgSC# 7 a 4 $ tii, . 

Se-^r. MW7a(i, 05KStTJ;Stt:fcto**a*ig 
«-C**J:5K:, -f >^5©S:iSeffi«fc»J-@0/J^< 

4{Onr«?*Jfpe > <a*. g/ c , B 7 tc^ni J: -5(c. 
»(*SP-C*SSSI5t* 7 a <omm\t. JESSIE- 2 2 ©Sfcig 
5 0 tmUttl a £©ftg^tt©^-i;>i#*c7>/ c& 

*ra«5» i o s ti. c tHcExsn* 2 2 ©*« 5 

[00 2 2 ] CC-C. -f^*»ttH«Mftfc|H2*flil»-C 
U_A25 ' iE^t £ — :> 2 4- £ jl OXEEMM^- 2 2 CD 

TJjft) itJMfLJ:^ its. c©B#. aEtIj?H^2 2CD 
T*#tt. K7I/-A1 l KfiS$Sft5B£S2 1 

2 2 ©±4^«. ftoM^S(«c 4& < b 

r. ^©iR#g^( Cc fc o 4>nsat« l o ^^Lr?it4gpw 8 

*3l5g*. *BBS»tl 0*^-LTffWR^2 2K5IH6. 

£. EE«^2 2«jt:©SS(c»gorY>^5*IE 
BE*** 2 2 £ ^ > ^ 5 (j-^^ a cJJiHfflU* i o 

a. 

[0 02 3] £C3T\ *^«D*raSW* 1 0i&&L 
U — *T — ecj08B2 7?rieS:r5. JEW*? 2 2 a tM 5C 
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6 

•C. H6»Cjjrrc:i<EEW|{-?-2 2a*W«-T4iWB2 

s * * c t xmmax * * sitese** 8 a * $4^gggp« 

©fHBKctt. ffS^^2 2 a i5ISSW8 a £*S£r 
^2 2a*/ctt?ittg)5«8a(C. S^g|J{C^/5^7 

**r & i> J: 5 tea* L fc« . m^^SS l fcttffir 
^2 2 a i»tt8W5t8 a iO&rai&tcjEOfcfiK&Sfc 

[0 024] ff«^^F2 2 a iiittSRWS a 4©&§^ 
S9©«£ttSS(c*M,»ria6©9a. 9 b, 9 c, ••••© 

l8Kttfe^££<©&£tttSai£DTI,>.5. 9att! 
S5g^2 2 a*65«t«S*f 8 a-«.eDttEEejatCttWJH«l 

b «&^-r a-c twsp 2 7 (omm-rzmm 2 7 t 
-i'>^5^6©-y>^©D±ai*5^ sc< i- i/J .^ > 9 

c tiS«3fl^g©j@»-C5) S C £ £ , ^ X^t'i 
a. ^ttr^MISSd, ?i<4g(5»8a. ftSfltss 
SIW2 8©SSSja^(cJ:0*TS/l*^(S]CD/^o#^ 
SO(C«fcO»g|52 7 £fiE*WF 2 2 a £©KH*ij5l{< ft 
SCitfgHLt. »»«JiSS|5tt2 8*fc«^u-COa 
«SS*m-r. C©^«*/c, Sfjg|52 7 £$iS«fiXg»# 
2 8 £ttrt^*HCK)^L^ W n«^%^UBa^P,. ff 

JE^m^-2 2 a±©S^iJB^9 c© J; 5 tc^CCSX 0 
iA^a < . BE«*? 2 2a OfMS^FJUt S C £ £ ft 
-5. <t?T. ^«^JB©«£ttl?rEi5<-/c«){CEES^^2 2 
a©B#$n^O^©5tffl5 o £JWgP2 7©^gB£ 
<&n»*«WT^fci»B«:TSi#fc. Wg|52 7 £?4 

OCg^?: o W -5 C £ AifiT* Z> . 
[0 02 5 ] -#|37 tt. *»Wr*ft3*i4itiBB»t* 
lO«rSWfcC£«C«fca3ai^Si^-j-Sgp»Brffii0-c* 
5. JWlI2 7 4|*g«fiE»tt2 8Mfl!)l8««:JtL 



zi&viptiasm i o smm+ 2 2 a 

2titctKf&&7jf?. tpmsmimmoct <, iod 

1 0 e.. 10f-t, BiimLtcsXjm&l a *'+ 
X* -t Btomm 3 d . SittgW s b fiDiSliftifiUfc J: s« 

^Tct^w:. aa<eiaii»*jBiaL-ci»s. £/ c 

ZK&MHCJ: K> VfBffit 1 0 ©FS<* i»8Mg|5**8 b 

8 b±©S»jHB*EE«*^2 2 ate 
SI*&t»C £*5ft< ft 3. 

C002 6] *«0f6Wa©3O6«£W(cfe. «*.t;Hg i 
2©<fc5te. AE««^2 2ffliHc*MS|Jtt 1 4 
CHr * 5 - mi3<D<k5lC, JEHJR^2 2fl!!f 

1 6 *»* U 3ttW8 fflltc *|fflg|j0 ! 5 

t002 7 J^KH8. H9««,rJWfe»*t8i*i. 

i w©* + iMmc^xmm-rz, m 
±«* Ltttwt * - €JBfiS - 

Sff#*B&£ U * * f ^ v Mlf3 a 4 ^ X;Ugg& i 
<DJg-£#7 0*5^5f 

I 0 0 2 8 ] -5 teSfttgfltf 8 mi) gj ia + 

+ 1 7- < JBfi£S«t 3 a 4 ISHSte L T ttgF» D i& fc J: 0 T 

^©^RR#tt. ttKf^)Jifi3ai/X*SSl 
4©@^f* 7 0 4* + br «&JSSfi3 b <b»&g|Stt8 
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t ^-f^«R3ai* + t7 i ^^S«3 bi^* 
-^ffiSte^ SSSB#7b*f3KbtK:7^*A© 

Sti, fiStf 7 a 4 OHM** 4 ft 0 iS&gf^jASBgt 
ift*. ^T, JE«JR^2 2 < t©S^ M: * ra sp^ 1 

9 0 <DW-P> h ©; t 5 -3 S u < 
ft,U>S ' ™^2 2 45$1Sg[S#8 4©fifl 

•TCtifti. 

c o o 2 9 ] a i o it, nK&mm i o z&sstt&a 
m*7KT. 90 u, +ttf^«i^»^j < 

wnoati. AXttwi. mmimm. **wttt 
at, wttaw a o« fee, i ft — ^eDgg^ 

*»ia-& >J>tt< 4 4«a<D*llB»W l 0±^© 
30 K^^^jiSSh a (011) jaio, rai^SW (eItk 

^A*. ^<<tfeSS*tt^Wl 0a«fc«JtJCl>«SB»c 
t2gTS„ ycfc. H«sB7^;UA±{c^ffl©S*Hift5^7 
^X-7^^9 l*ilSS^S. CW5X-?x?9 Uc 
it. m>&mi0 ate5=fbT^^(5i*S^I5*iS^ 

C ©^ * 77 47©^ft < i 6 7 ^ Jt/ AffllJCD ^ M{i> ^ 

mmx-c^msmo. i- 0 . 2 ^migKttit^nT 

t>4. CO^^^ouug^ 3 0 0-4 

40 oonnea.©»fi*»^j M | t4IBWr4{:i{CJ:o 

T. STfe^T^. &W14^gl Oatt, Dj|g^4 0 0 
nm(JU:Ktt»ei / {c< u©r. BSS^^OftKOI 

ttOS|I»©lft**W 5 . lOatt SSTJl ±> 

SWT. «Wfc*ilWKJtCrS|JW4Ci4r** 
so *©_h. *S^gB^5feB$(cffiJjglt^^©K^*a W L: 



(6) 



6 0-8 0-C©&g£an*sc lU±<DmtiiC 

«t o . tpmmt i o *w,mrz> c t vx-i*. w^mmmc 
mtcimmtcPr^m i o e £*s-c# 5 

(0030] wcw 1 1 fcfit,TiSSg«:i^Lfc+ + 

Cc J: *BsELfcaH!fe*#8 ©MSW7 a±©*lHfiH* l 
fcfcttttWWiTI**. U*U H:*jR*2 2a©BSE 
*W«tt 1 0 iOHHr^5o**i 1 - 3 y m*lgfi&° 
4. -ec-r. »S^5-3*.ji««jWB©WSha-CKJDl 

* £ . Tiii^tt- flt^K: i -jr^a^ft^js £ # 

(003 1] ttfcfr&tt. El 1 1 JBftfjt *>ICK®£ 
0. 1-0. 2nmBatcthi:tfr**JMS^ 

U ±SKc«*fflB©:7.f.rt,Aj;T©i«;S£WiL ie 40 

•f-flPiBIHJSO««JWBi»S*»5. f(, t 
<• ^^B©^&3^TI,^7^;UA«^Dcr*5yc 
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10 

rsm* 1 oacxsaw? b±^».u> < . s^b 

ShafcS^SnfcS^jpjB^i. 7^uaS^j 
W^oWWft 6 T»e¥«5©^«:ilSEr S fc 

u tgmmvuu&a. tta*»e^3»©aiBa. 
.«Mcaofct©*j8D?f4ci-c. ««actmttts«ii 

Wl 0±©i4,-;g;sh a©&*ftfB<c. H7©«t-5(cff 
^2 2 a©|gSiif s^^^^^g „ t 

< ££{,TfiS»f 7 a ig^-T 5 c £ * 
[ 0 0 3 2 J BU=B^feei<»«UfcflEW*V2 2 £ 

mam* a £©«£»*«. &.nn&-2 2<D&&t>zm. 

tt. «*©-<> *ttffliaKc4»l»r. BE«3R-7-2 2i» 
1±SW^8 «©*S^«iBtt<l6*>6©r(g*^< gwail c 

©±S^^M^S*^3£L*raa5« 1 0 

fcS«rs-«<ff«R^2 2 £WttSW*8 £*«^t* 
•5>. 

(0033] 

[«W©a*] JSU:IWHl/fcJ:5-{c. SJUtcgsSbTie 

*, ^>^ttfcb^g©issjgie^j^Djtfecc^i. 



seffl»Wi©«l»r*iSi«:tt^«: J: 4 JHSSAsjOte 6a t » tea{) 
fiWtt*J»^ti«. ■€■©««. EE^^©^fi**n a 

f K ; £f#SC£*ir#.2> 0 
(0®©ffl^ft§i^) 

(si j *woi«fc»«Dia t j Rt | (aHT45i 
(S3 ] ®±$mm<D9 osiHi^bfcs©sp^K®Er 



la . 

[05] ®±mtmm±j:')g.tc¥w®-ci>z. 

[06] «6*«©W«*K§8fsai»IBflifia-C*5 

[07] *mi<DM*zmi-i-z&f)-ifiwa-c*>i>' 

[08] *%hjcd 1 1 Utt^jRtHT* 5 

[0 9] RLtWt«©ita6*fl%rHr**. 
[010] l5Lh£ft0*D 1 «i£fcm*-|H"C*S. 

[0ii] ^wo«a^tttwr*«»iranB-c* 

[013] *»M<Dfl!50»5t«©ei WKaBHr A5 

[??-^<D»BJ§] 
1 % la v'X^S'K 

3d *+tr?-^JEfiiat« 
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3, 
5 
6 
7, 
8. 



7a, 7 b MSB* 

9 a, 9 b. 9 c, 9 d. 
ffctttt 

10, 1 0 d, 1 0 e. 1 0 f . 
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[■&mm%i\ ] ¥f&mn 17^2 <mmx £ zitnEvmn 

C*ffB) JP«R1 3^£1^9H (20 0 1. 1. 9) 

lfiBW#] #NW5 - 3 3 8 1 5 9 

[fiHH] WE5^12fl21B (1 993. 1 2. 2 1) 
[ipjl-Sf ^#|^^fg5 - 3 3 8 2 

ftfHW*] !NJig?¥4 - 1 4 5 7 7 8 
[UR*flF£9UII7/K] 
B4U 2/045 

2/05 S 

2/16 

[F I J 

B40J 3/04 103 A 
103 H 



CftttB] TSSl 1^6^1H ( 1 9 99. 6 1 ) 
C^MMiE 1 ] 

immz] mm 

(»*3Ki] ^XAi, suxrt.&sars-f^a'g 

Witter SffS^^i^iSx. Brif35it4gPM^mifBE 

iw#*3] m*«i*fcttiiwos2sewc!)-r>^s? 
wit a i, > ttWKBEW*?- & a t » amis, § n /cmfga 

EE. IStiCiiMitS^^yx, hSCEP^ 
[0001] 



-fii l- 



(0002] 

©BB«^ -j Iftt, B^#iH^g^<2^F2 -459 85^ 
^^2 -5 26 2 5#tC7n$n/cJ: ; 5tC, -«*J» 

?S£&4> S # A > i> £ y X)\,ip t> mm £ L T ttffl l-T t> 
[0003] 

C i*^S(CBStT* -5.. o$ "3 KWm+ft hOftSJi 

(0 004] a;yt. ff«R^*»6©»flyjoea«. «/ 

[000 5 ] JEtC. E«**i Em 



4. 

{000 6] *6_t. JWSB^WttSIVKclRMae^^s 

[000 7] fCT. *l%?§©^W*eWtt, EEH§£ 
IftS 4 Wttfi 4 ©ffi ©ajt& $ tilcm-S® fi 4 5 C 

[000 8 ] *J%^©ffi©aW«Sffi/j:*S^^-ft*ffi« 

[0 00 9 ] **W©fft©Bfl«jttS«K»a-C#4tt^ 

*as*>-3*SAKa*tt*ji«-j- * c 4 «c* 5 . 

[0010] **W©tt©SWttEM*^^8Bfc© 

(001 1 ] ^5?©ffe©SMt*W>i'D±ffl^gcDtB5 
HI©T**K»**S£«j6*««T.&c 4«:*4. 

[0012] *mi<Dm>mmtmtm>km? 

[0013] *^Woffe©@fi<JW-1 , > : >B±ffi©j«iIrc;^: 

tt©^-r 5 ^a#,-r s c t ic & a . 

[0014] 

» t . K'mm+cDM v%mt is » •*> ^rasm ©*gi j . 

[0016] ifc. ^^-Y>i7^ 3 c h^En^v K© 
[0017] 

ffl3im(C&aj D a D ^^Lfcfc©-C25^>. 02. 

H3. 14, i5t«n-en, lEOfyfeei* .to specie 
t»/csp»»fffiia. i5HJSFij©s5fiB8&»^ffi^^9 oein 

-?i 2- 



# 0U¥ 5-33 8 1 5 9 

5 »*«teR»o^«:± j: <3 hswhsb o fc«ss*s-r . a i 3 

flBfi-C©Sft*SrK9i-rsw^.||)fBH*5r}-. 09. 01 
0 tt ^ > **©«a*ife©-3«6«SrKMr 

^•Kffis^r^r. 0 1 1 

£-IWBS0£7rrr. 01 2«^W©H^«:S-5iJr. 
*»W©«ai*ffi*Bi|8TS3lt«)©»»|BrffiH*mri 

07.08 e^ifewwffeciufiFj^ittiB-r s fcfc©as# 

$rffi0£jrjT. 

[0018] cne©0{c*it,»r. 1 \%j xjus&t-* 

tt. ^X;PStSli. »ttflt£«c4»tt«^8 4-c»* 

-xwrnms J^ttr^ * jBja u fcft . sbm- * * na 

mt 1 0 *S»ttgM* 8«tC««0. \ y h'y U-A 1 1 

[oo i 9] a i*«> 4 tc*«g! -f>*w 

ttffl©«g«6^incSE«3RT-2 2 tt. *<D&ttfa<om 
*»©-H*@J£^2 lfc@#$n. B»3ftfc(,»af£$}- 
©5fc4S5 0£ittSJgBt* 1 0 4&£ LTUS. IS££2 1 
(c ttiES 4 ^S©«iii3S^< ^->24*iJS§n, y - 
F7U-A254^bt. Witl 3(CJ:<3fljgp$n 
fcSllf*E«l^2 2 K^^S. 1 1 \t^. v h-y u-A 

-e$>z>. i 2«-v.* F7u-ai m^Mji-r-SKOW- 

W^T. BESSIE 2 2 ©X. Y^rSj©{i^to-(± (01 
©XYZMfS#H) ^-TS^< @Jt^2 1 €r3tMT4. 

EES^2 2©Z^lSj«. fprsmtl 0 iSfttSPW 
8 4 + 1- f-r -/^JS;Sfe3 i^X^afil «rS^-L/cS 

3tss5 o*t(jiasw* i ofc^b-caa^to-if-rs. 

[002 0] 3 lttY>^?gg(! (0^#r) *>t>4'~>l? 

a. -v.? K7U-A1 ncEEAS^snrus. -Otf 

Jftj£S«3©'Jlf-,K4. 4Jlilbr(,> 

[0 02 1] 02. i3icSf,t, MK^OTSCSI 
L<^4„ 02Ctai»JiJ (01©X5?(Sj) 
^2 2 ©. — ^©B5^^0 1 ©Y^rSj^tfi^j; fj 
WWLfc4t©S|5^-»tM0-C*4. W&Utt8<DKmm 
1-2 2**WiSW^l O^Lr^«T5fiSI5#7 att. 
fl:«*T-2 2©^«gfl»?ffilBJ: 0 0»nng|«^« 
l»fc»CC. -T>i'M5©5*f4li©^fiiS€pJ^fS07^ 



fcH^r^*. sxttzzit. —jj<omm4 1 ±fc<o 
— nomm 42 m* faux k>z>. ig4 1 ii t @s&2 

US. «<D«B4 2-tt, *ii1£2 3K<fc9, @S£2 1 

±<dk»'<*->2 4 % Sterns 4 i tcsrs^stm 

«««tun»<5>. B3«^'^->2 4<fc»H»«tEl 3£* 

«Wi otc^i/cttBr, ^ u-a i i it 
a^Bffi* ftTOS. o*r> % EE«RT-2 2coz*fttt 

^ F7 1/-A1 lO¥I6 0^. ^MWB»co^S(c i: 

[ 0 0 2 2 ] 13 3 ttttSHfe^J-r -5EE*JR^ 2 2 com 1 CD 

li + tff^ ^^SSS 3 t Vmsm 8 <b 

i£8M* 8 CDMSfltt 7 tt y X)VWfo 1 i »ttSBW 8i(c3 

[0 0 2 3 ] — ^ S5(Ori < -Y>*5 1 #3£»;*ft 
i>X/UWKl <t»tt«W8<hr««Sft*. ^^fcTT- 

Ci^t'^W *^JS«rii % ^x htttcSHlfcisafc 

isaifjB*ffloro&. * + ^ , itmmm 3 

15(cf^n- ofoyX;l/2«^6ia/c 0. 1 
^^;i/p^Jox^tc<J:-or<>f^sc<i:^r#s. * 

nar«6^:, pj^nxisr io-ioo umm&omztc 
tefSbtcmmti zm®Ltm&*tj:?. sarnie 

^JR««6tt. 11**^2 2 <D#«£^> 

*5 1^14^1"^^ GE^J^2 2GD— #(£>m 
@4 l iflfe©— ^OSfi4 2W-^*9»Sffi 13(U>^ 

<tfer#S. EE«»^2 2«:^JSaKK6«:iaS»^m 
r*fci». -oojlSibr, ia2(c^TJ:^tc % 

4 i &&m$me £mm-*>±mm?z>H.mm*&mte 

-m 3- 



»5-3 3 8 1 5 9 

«. -r>^5 i tcmffl>mt>zc tier**, coct 
«. -Y>^5 i^^W(c^^>-ftur, msttc^fc 

»BP%«*tt»JISEr * C <t «c J: 0 ±1B<DWS^6« 

BE«»-?-2 2%*Jffip-rStefe©iBiK©BSS*s 
iTTCitcttS. fc^-ocD14tt, ^5tc^d:^ 
tC, flE«*-T-2 2<OKH3Ptti-/>^S5fl[)RMJB« 

flES« : f-2 2^^>^S5*JnjlW3E-rs 
(-O *^r^r^^c/ct>tpc £#r#^ iSicsra 

r**W14»»8<D«& (P) ttfiTSTR^TSEE* 
£MXUrb£*> 0 <fc,t, EE**^2 2©Kffi«&* 

(n) ^MWc»«r*swae*a»^SitcS. 
JJBII*^^BI!ltt*WrSS8Blvt7 a^gi^hS. 

er^sj:^tc, ^^^^(Dmm^— < 

RW-Sftro*. S8M*7 aW\ IgJOiatc^^i 

AttSPr * SSSPt* 7 a (DffiffilZ* fiEm^T- 2 2 <DjfcJ8 
5 0 <b^a$tt7 a t<0&K^t>H<0^-t>>^(Otc^> 

<pm$m i o *s^« $ ft, c ft tcjEms^ 2 2 ©*«g 5 
C0024] ccr, •f>*»ttfflttff*B2*/§i>r 

U-A2 5, ie«^^->2 4*»DrjE«*^2 2© 

—^©ms 4 1 £{fecD— soig4 2 iccm^Efwa-r 
s. «»*BawsftfcEE«*^2 2ttfi^^ mm± ' 
T^rsj) Kuoagbcfci trs. ccdb$ v ee^ss^ 2<z> 

T¥»ti, U-A 1 1 lCGm$ti2>mfei$2 1 

K:H*snr*j9. ifcmaiffirs&o. e«r^ 

r v -e©iR*g^cc«t ^f«i o^/rbr^t4aj«8 

^?i5gSo 0*^brBE«3R^2 2CC?|gg6 

ft/c^tt^#8 0^S^6^T^/c^, 

yifw<4^6^>^«i&P3c*ai;r-/>^5 
i^At^„ #or\ eis^2 2cDm^^?^r^> 

11**^2 2Ci7cCD:g£$t{$gLr^>^5£EE 

mmsi&- 2 2 cD^{£* -y>^^5 tee z>tpmm 1 o 

±»tt8M*8<&fiSW*7 a«mr»U/cJt^tc, ^>^g 
SOJS^ffiJ:^— (eIO^^I^c^, ^JRWffi6<^/c*>* 
Loo ^ > 5 * i^^jc < JpffiRCf i^BET 

[ 0 0 2 5 ] it^T, ^%<04>HSB»1 0*«tf:L 

— *t— ^CWSP2 7 ^letST'E). JE^<T2 2 a£W 

352 7 « % »^^i^i«te«:tt<rfc«>asEaB»« 



HI 3fc^TC<fc<JE«^2 2a#l»SrsW® 
2 7 «SK>*S5, 5. 5- - ra-C 

•CCDIHBMCtt, flE**^2 2a<fcWtt«m8a±*«£' 

ft*. StSffiiim — iK^-^MCDg#^i^EE^ 
S-7-2 2 a */cW3»ttgMtf 8 ate, SifeWSHc&ffiff/'* 

EE^dF2 2 a i5¥teS5tt8 a ffm 
2 a £$¥tt£P#8 a iOSHRStCjSO/caKJtcg 

*3t«r*ct3W«^ fetish «isjb % »ttjtw»3&s 
^:*<*^rsoj«fettwffi«>r/iN§«,^ -t-cr, -JEM 
©sai«*wua3W6itetr 5*tt*t** c i tft 

[002 6] 2 a <h«M4a»*8 a 

$Wm&Vt1&lCto{,>xmi 3<D9 a, 9 b. 9 c, 

^«fe-?i^<Offi^t^i^DT^S. 9a(t EE 

£ 0 cntt; fin%WttSttt8a*-S^ttffi«3R-T-2 2 a 

i^sapsjAiastcs/cnn^^^-c^s. — 9 

b ^P35 2 7 ©Pg-r >E> Wgp 2 7 0 

^>^S5*^<D^>^<Dn±ttl^-r5C:ii^«S. 9 
a. ^ttr^MIfi3d, 5»14SM#8 a. tt£*ltJi& 

8<os^agtc«i:D^rsj?*j6-ifij<3D^70*^ 

R0tcj:0JWaJ2 7 <tEEH3^2 2 a <t<DHI»#3*< ft 
SCiMBHl/r, *3**SSMsf2 8*fc«^LTl>* 

2 8 L«cvn«a6ftC»IB«^6, EE 

^^2 2 a^{fi[^|fijfrc*stiTB?g£z:a*t«^:*ft»fll 

«BffiTSC£#r*tr< , fitom^»7 aft&cfK: 

ff«jK-?2 2 ajL©J8«3«B*9 c©J:5tCSa«:K0 
iM>B < . 2 2a (WW8jMHjL S ft £ t <!: £ ft 

£oT, -««SiJBOSStB€:B5C/c«>(CJI»R^-2 2 
a©B*S*ift<r^#$>i«S5 0 <bW^2 7'OSSffii 

S»JKBM*2 8 £4>ft < fc 6«ffincD&ffiC3 h alBE 

[002 7J-*H6tt. *«Mr»6Sti-<S*BB»«' 

*. »ffl2 7 t»4S«fi£8iJtt2 8Pa©SE»tc»L/ 



SfRPF 5-3 3 8 1 5 9 
S#*Ci*IH»W 1 0 tJBflSU HMm*2 2 a 

*na«ttHia<3Dc:i < % iod, 

10e v 1 0 f ••••T\ mj&LtcsX)lS&l a, * + 
frd^lf3d, &&%m8 b<DHfi»SK:<fc&J* 
**f5j^<^-p*-t>vy*ttiEL, 9d, 9e, 9fr 

^»a^ffi«c<to*iasi5fen o<D^£ct«&gsp»8 b 
^mm-r & sam s b ±<otmm b Steeh^ 2 2 a k 

3l*&tfC£#ft<ft>B 0 

[0 0 2 8 ] ^<DffifiJ^3liS«fe«1.(cfc t «iLl3H7 
9 , BEMR?- 2 2 {HccEtttDSPtt 1 4 c: 
££>T'^£„ B80«J:3fc:, BE«3W-2 2WJ«c=fi 

ihjswrt 1 6 zBfitL. wtmts«ictpmmi 1 5 

[0029] ifcfcHQ, Hi 0<Cffi^T»ttSW*8<t* 
t^fv ff?5£SK3 £ s X;Hg 1 £ ©Jg^ttoDSagTS- 
&CCot,:>-ci£-c£ 0 09, H 1 OteEE^^-2 2<Dggfc 

8<D^^r^^^t'^^ ®«S»R 3 £ 2 SPCC #«| U r 

L/, »«c»«^jaLfc2»*iB»Lrtldbtf5*ffi«:o 
3 CD y XjuS« 1 flijco^ + t'r* h JBjaE«:oi»r»|l!T 

7^7^uiw 6 1 £7 5*- h-ra. &tcK*f 

l^^^r 5^ # - > <h-S56 L ft I m Z - > 0 /c 
^7Xvx^6 2£ h"7-f7 ^JUA6 1«KCEL/ V at*f 
L^7c£*f 5 • STt^tCtt, K 5 ^ )VJ± 6 
l_bic, S57e^J:^rWtLycaJ»«S:S7fe&nftC»*K 

« 1 <om^w 7 0 *^^rr s . 

[0 0 3 0 ] ilOCDj:^ KWttSW 8 ffl^gyfB 

* + t'7" ^ J&fimm 3ai IhJ^u: Lt m^^iaxftcc J: 
T »JI $ nfe»tt»» 8 ±CC * 1- ^ ^iSSffi 3 b * 

x^CD^^<*«, + tff^Mlt3a<!:yX;Hg 
1 4 com^W 70i + ttr^ ^^Sfi 3bi 
8i©ft^ft8 0OHt*S8l,, 15 0-17 0'CCD 
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wm*z>j>?ms> 5, 5 ••••Hi«:egu*t7 b# 
^ >f y < & a±(c z j&mm<D^mw % > - > ois 

^^^S=K^2#9 0 ©J^h<D>'^70t;#f££L^T 
[ o o 3 i ] h 1 1 tt. smhcwhisw* i o *«jsr *a 

»S10att, Safettttttt* MUkttlHli, *«18fbtt 

esmsmnz ha 012) «±o. mm&& 

7X7^^79 1 £4Sg-T£. 

[0 0 3 2 ] CO^'^^v^i7 9 i(ctt, SStttt^Kl 

<D'J>ft< ti>7 <>is^m<oKm&. WgftDXr^cSg 

0. 1-0. 2 /xmgje(Ctt±W6hTl»-5. C©*/^ 
X^^^7 9 l*3SB0/c«L 3 0 0-4 0 0meSOft 

»«rf»&K lOatt. "5IW3iaH4 0 0nnfet±{CttB3tb 

cc<<,«dt\ «K^4*JSfftlM»<eK«ci» a snsRftfft 

-?B 5- 



^NFCCttabfcJ3E»OK«l* Bfltyc 6 0-80 'CCOU 

*B*«awbte««stcoi>T<> % naucmiftftifin 

C 0 0 3 3 ] RICH 1 2«c«^>r?WS««cKRLfc+ * 
f-r v J^fiJcSfi^S^ 9 0 ±«c»flES titc*PKI$m 1 0 

«cJ:0*fiKl/fcHlttaW8O»aJ*t7 aJb©*|fflgp#i 
OWIfi^i, fuiacD310^7^x -^;**©¥Ifff*IK 
tcttftblf feting. Lrt>U ES3R^2 2a©i£ 

*mawi 0i©miB^"7o*j&si^3Mmaj3ttt* 

£0 *Ct. »a^^^*l«K2|fJHB<Di«ShaT«jR 
*<rfe4««fi6^tt$&^gar. S*»jb© 

[0 03 4 ] Wraffitt. H-l 2 JC^T J: 5 tcfrffi* 
0. 1-0. 2 Minafl[«ctti:Wr**JpiS^ *HJfe 
^^CJ^'; ^ K©5 meq— 2 0 um<D7 ■< 

C©^^-^-©^«Hrt(c«SfipJB*8STU, 
■^-J9ilR«iSCD«#S?BiSS4»^. ^Lt, 

ztpmm 1 oi^sittWBosmayjiwffloTK 



3 3 8 15 9 



Mttl 0S^HgpW7b±^<!:g^r^<. S##JB 

1^10±^-il$ha(OgSSiJB(c 4 0 6CDJ;^w:EE 

[003 5 ] KJba^fcC <h < U ttEEMS&rf- 2 2 £ 
WttSB* 8 £<E*^#ffi«\ 2 2 CD^^^M 

ffl*©^>*p±ffiStg*c:fct,>T, EEWKP2 2 <fc» 
ttSM* 8 lffl©«£^*J6«flfe*> 6 <DtfJl££± < C 
£tc&£. JfctMtfl 0*Jfflj||r*0 8l»C <t. -5- 

ksst £ ^ < eeh^ 2 2 i ssisajw 8 i ^-c * 

[0036] 

mm+u: «t -3 r ^{4 $ # r -y > * Mrt <z> *r > ^ % is 

-*fi 6- 



CO 0 3 7 ] £/t. h^Ep^^ Ktc 

«<Oi«aiti^J*Dijg(cf tit. &Sflttno«$Bcc 
[03 ] raJ^J^og offlaisufcffioaj^KHiar 

[04] RU^J6«*T^J:?)S/cSP5m«Hr*5. 
[05] RJ^t6W€rX±J:0fifc^ffiBlr*^. 
(06 ] *jm<DAft«|»!!it^^KieHrftS. 
[07] *«?BOf6©^W©8B»IKffiiar*-5. 

[0 8] *m}(oi&<Dmifem<D&ftmwmv&k>. 
[0 9] ##hb<d i ^m^jo i sa^^rar* 5; 

[010] ^±HSfe^<D 1 KS^rir^^. 
[011] i^Ji^wo 1 i»«RTHr**. 

[012] **9B©Hdfi^*K9ir «»»»rffiiar* 

*. 

[013] S«3fcWI<DW»«:Si?lirSSB»»r®|gr*S. 
1 , la 

3. 3d *+ try 
5 

7, 7a v 7bfiSBt* 

8. 8a WttfflW 

9 a v 9b. 9c, 9 d . 9e. 9f SttfflOftftHR 
10, 10d, 1 0 e, 10f, 14, 15, 16 tp 

mm* 

1 0 a *Kjtt«5® 

11 -^y 

1 2 KOfft^ 

2 1 H5e£ 

2 2. 2 2 a EEflS*^ 

2 3 Mac 

2 4 Et>^»-> 

25 'J-K^b-A 

2 7 pgfj 

2 8 

3 1 -f 

3 2 ^>^©^P 

3 3 -f>^a»n 



5 1 

6 0 u— AW-m 

6i mtmimv << {y^j?oi> 

A) 
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62 im,^*? 

9 1 (g^^g) 



